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The vegetation of a 40 square mile (104km ) study area in 
the Selway-Bitterroot Wilderness Area of Montana and Idaho was 
described in r e la t io n  to  grizz ly  bear (Ursus a rc to s  h o r r i b i l i s ) 
h a b i ta t .  Vegetation in the grass-shrubland and coniferous fo re s t  
landtypes was sampled, described, and type-mapped for two clim atic 
zones. Documented g rizz ly  bear food p lan ts  were id en tif ied  and 
the composition was evaluated for a l l  landtypes and landtype 
groupings in each clim atic  zone.
Grizzly bear food p lan ts  represented 61.5% of the vegetation 
in seven ecological landtypes of the subalpine grass-shrublands. 
Bear food p lan ts  comprised 56.6% of the undergrowth vegeta tion . 
Pinus a lb icau lis  was 23.8% of the fo re s t  canopy. Grizzly bear 
food p lan ts  in s ix  ecological landtypes of the temperate g rass- 
shrublands represented 58.8% of the vegetation. The coniferous 
fo re s t  undergrowth vegeta tion  was composed of 45.1% bear food 
p la n ts •
The subalpine zone was evaluated as superior to  the 
temperate as g rizz ly  bear h ab ita t based on the abundance of food 
p lan ts  in r e la t io n  to  area. The study area was assessed as good 
p o te n tia l  g rizz ly  bear h ab ita t  on the basis of vegetation.
The ra t in g  of individual ecological landtypes and fo re s t  
h a b i ta t  types was precluded by several gaps in the current know­
ledge of g rizz ly  bear h ab i ta t  requirements. To accurately  ra te  
p o ten tia l  g rizz ly  bear h ab ita t  and i t s  components, g rizz ly  food 
p lan ts  must be evaluated based on preference, abundance, d i s t r i ­
bution, and other fa c to rs .  For evaluation of a p o ten tia l  r é in t ro ­
duction s i t e ,  food and landtype values from "donor" population 
areas should be incorporated in to  the data base of the p o ten tia l  
s i t e  to iden tify  the "donor" population best suited  for existence 
in the new area.
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The Selway-Bitterroot Wilderness once supported a viable 
population of g rizz ly  bears (Wright 1909). Present evidence 
suggests tha t a v iab le  population no longer e x is ts .  A g rizz ly  
bear population is  dependent upon su itab le  h a b i ta t .  The purpose 
of th is  research was to  describe and evaluate the vegetation  of 
a study area within the Selway-Bitterroot Wilderness and determine 
whether h ab i ta t  was lim iting  the bear population.
Grizzly bear h ab ita t  has been mapped, described, and 
evaluated in the Scapegoat Wilderness of Montana by Sumner and 
Craighead (1973) and by Craighead e t a l .  (1976 and 1979). C r i t ic a l  
Grizzly Bear Habitat in the Yellowstone Ecosystem was described 
by Craighead (1978). I adapted the methodology employed by 
Craighead e t  a l .  to  a 40 square mile (104km ) study area within 
the Selway-Bitterroot Wilderness.
Specific  research objectives were to:
1) iden tify  and map fo re s t  h a b i ta t  types, according to  the c la s s ­
i f ic a t io n  of P f i s te r  e t  a l .  (1977);
2) type map the mountain grasslands according to  the c l a s s i f i c a ­
tion  of Craighead e t a l .  (1976 and 1979);
3) consolidate vegeta tion  types in to  large groupings, using the 
method of Craighead e t a l .  (1976 and 1979) and ra te  them in 
importance value to the g rizz ly  bear;
4) make q u an tita tiv e  measurements of the major g rizz ly  bear 
p lan t foods and r e la te  these estim ates to  the vegetation  
group ings;
5) record black bear (Ursus americanus) and possib le  g rizz ly  
bear use of p lant foods within the study area, and make a 
rough estimate of population density  for each species; and
6) analyse the data recorded in objectives 1-5 to  determine 
whether the Selway-Bitterroot Wilderness meets basic h ab i ta t  
requirements fo r g rizz ly  bears.
CHAPTER II  
DESCRIPTION OF THE STUDY AREA 
Location
The study area was located approximately 60 miles (96km)
south^®st- of Missoula and lA miles (22km) west of Darby, Montana,
in the Selway-Bitterroot Wilderness Area (F ig , 1). I t  included
portions of the B itte rro o t National Forest in Montana and the
Nez Perce National Forest in Idaho, The area encompassed approx-
2
imately 40 square miles (104km ) and was rep resen ta tive  of the 
B itte rro o t Mountains along the Montana-Idaho Divide. General 
study area boundaries were: Upper Bear Lake, South of Bear Creek
Pass, to  the north; Whites Mountain, Southeast of Lost Horse Lake, 
to  the eas t;  the head of El Capitan Creek Drainage, South of Lake 
Capitan, to the south; and Hunter Peak, West of the Grizzly lakes, 
to  the west.
Geology, physiography, and vegeta tion
The B it te r ro o t  Mountains are a fault-formed g ra n i t ic  range 
a t the periphery of the Idaho B atholith  (Lindgren 1904). Coniferous 
fo re s ts  are in terrupted  by a mosaic of extensive g ran ite  s labs , 
boulder f ie ld s ,  ta lu s  slopes, parks, and snowslides- These often  
culminate in impressively rugged g ran ite  c l i f f s  r is in g  over 800 fe e t  
(240m) to  the peaks above. Geology, geography, clim ate, and s o i ls  
have been described fo r  the Selway-Bitterroot Wilderness and
3
 r « \ Q
X - ' - ’
V i
— f e f -
i f i - .
àr
ÏS&I0758 I










I jglCove IisT  “ ■ i ■ -
r'"" I I
8100
4 ^ ' -
li-XW:
■| 1
r - . .
Bigfoot
Lake
3 0 5 0 f
Lakes 
» (
 ' ~ f  “  ISCHUmAKER '
BoUeu
South Fork
_ 1  ' _____  X x x  _ 1 L -  - 1
559 ,
52 2







O n e H o rn _ ^   ̂
•8asin  ^  l
itepasi
sC raa ly  
C r Lakes
MP 37) 30 
8593
4
Ldif Horse ̂  
H a ckn eu , ^ * 5 ^
X Lookout
- 4 - ‘~ J« £ «  L o* , 3S
MP 
320.18
^  Lake l
Ç )C apitan
White,
Lake'6 y) Koch 







p̂itanAl ü l(̂  





S c a le  H * = l  M ile
2 3 S M ile s
4
B itte rro o t  Mountains by Lindgren (1904), Arno (1970), Lackschewitz 
(1970), Habeck (1972), Smith (1976), and S tauffer (1976).
El Capitan, bordering the southeast corner of the study 
area, r i s e s  9983 fee t  (3038m); Whites Mountain exceeds 9100 fee t 
(2774m^ and Hunters, G rizzly, and several unnamed peaks exceed 
8400 fe e t  (2560m) in e levation . Narrow, jagged ridges a t timber- 
l in e  surround heavily g laciated  basins containing picturesque 
cirque lakes; subalpine coniferous fo re s ts  encompass the lakes 
producing an overall e s th e t ic a l ly  spectacular landscape (P la te  1 ). 
The lower l im its  extend down to  5400 fe e t  (1646m).
The v as t  m ajority  of coniferous fo re s t  was in the Abies 
las iocarpa  se r ie s  described by P f i s te r  e t  a l .  (1977) and S tee le  
e t al* ( in  p re s s ) .  Below 7000 fe e t  (2134m) in e levation , A. 
lasiocarpa and Ficea engelmannii dominated the fo re s t  canopy; 
Pseudotsuga m enziesii, Pinus con torta , and P. a lb ic a u lis  occurred 
le s s  frequently  and 2" ponderosa and A. grandis were ra re ly  en­
countered. Above 7000 fee t (2134m), 2* a lb ic a u lis  occurred more 
frequen tly . Where A. las iocarpa  develop the krummholz form, the 
hearty  2* a lb ic au lis  and L a r i x l y a l l i i  dominated, with the l a t t e r  
occupying the highest timber expanses.
Timberline generally  occurred at 9600 fe e t  (2927m) in the 
southern portion  of the Selw ay-Bitterroots with alpine vegetation  
found on peaks above 9000 fee t  (2744m) (Lackschewitz 1970). The 
alpine zone, represented by only one narrow, rocky peak th a t  ex­
tended to  9162 fe e t  (2793m) e leva tion , was v i r tu a l ly  nonexistent 
and not evaluated during th is  study.
CHAPTER I I I  
METHODS AND MATERIALS 
Coniferous Forest Sampling
Coniferous fo re s ts  were id en tif ied  to  hab ita t- typ es  accord­
ing to the c la s s i f ic a t io n  of P f i s te r  e t  a l ,  (1977). Field forms 
were constructed to  include: 1) ind icato r species fo r  h ab ita t
type id e n t if ic a t io n ;  2) p o te n tia l  g rizz ly  bear food p lan ts ;  and
3) other species with g rea ter  than 3% coverage. Species in a 
stand were recorded by coverage estimates to  the nearest 5% 
c la s s .  The 5% coverage estimate represented a range of 3-7%,
10% represented 8-12%, and so on. "Trace" was used to represent 
a range of 0-3% cover. Individual p lan t species, other than 
bear food p lan ts  and ind icator species, th a t  occurred below 3% 
coverages were not recorded separa te ly , but were combined in 
the vegeta tive designation of "Trace fo rb s" . All p lan t estim ates 
were summed for a to ta l  vegeta tive coverage fo r  each 1/5 acre 
(O.OBha) p lo t .
Non-Forest Sampling
Areas with a fo re s t  canopy estimate of le s s  than 20% were
trea ted  as Ecological Landtypes (ELTs) using the types defined
by Craighead e t a l .  (1976 and 1979). P lo ts  of approximately 900
square fee t  (30 fee t  X 30 f e e t )  (83 .6m^), ra th e r  than the 1156
2
square fee t  (107m ) employed by Craighead et a l .  were selected  
to  obtain vegetative coverage. Cover c lasses  were the same
5
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as for the coniferous fo re s ts .  Areas th a t  did not conform to 
Craighead's ELT descrip tions , and had a c h a ra c te r is t ic  and d is t in c t  
vegeta tive composition, were sampled s im ila r ly  and described as 
new ELTs.
Analysis
Sample p lo ts  for each fo re s t  h ab i ta t  type and each ecological 
landtype were analyzed to  give a vege ta tive  d escrip tion  based on 
p lan t species coverage and occurrence (constancy).
From these de ta iled  vege ta tive  descrip tio ns , g rizz ly  bear 
food p lan ts  were selected  to  evaluate each ELT in terms of food 
p lan t abundance (cover) and d is t r ib u t io n  (occurrence). S im ilarly , 
g rizz ly  food p lan ts  were selected  to  evaluate each fo re s t  h ab i ta t  
type and major h ab ita t  type grouping in each zone. The food 
p lan t abundance and d is tr ib u t io n  were compared with other species 
(the balance of the non-food vegeta tion) and the to ta l  vegetation  
to  ra te  the h ab ita t  in terms of g rizz ly  bear food production.
Zones
The study area and data were subdivided in to  two major 
zones, subalpine and temperate (lower subalpine). The d is t in c t io n  
was based prim arily  on the upper e levational l im its  of Pseudotsuga 
menziesii where Pinus a lb ic a u l is  was a consis ten t component of 
the canopy. This t r a n s i t io n  occurred at an e levation  of about 
7000 fee t (213Am). Grkovic (1976) described an id en tica l upper 
l im it  fo r  _P. m enziesii in the B it te r ro o t  National Forest. Data 
from fo re s t  h ab i ta t  types and ecological landtypes were also
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summarized by zones to allow a general comparison between zones.
Mapping
A type map was constructed of the study area de linea ting  
a l l  ELTs and fo res t h ab ita t  types on the ortho photos. Acreage 
was calculated  for the land c la s s i f ic a t io n s  using the Numonics- 
E lectronic graphic ca lcu la to r  model #113. The lo ca tio n  of a l l  
sample p lo ts  were recorded on U.S. Forest Service ortho photographs 
on a scale of 1:15840.
Plant Id e n t if ic a t io n
Plants were usually  id en tif ied  to  species on the sample 
p lo t .  However, some unfam iliar p lan ts  were co llec ted  and id en tif ied  
l a t e r  a t camp. These ra re ly  constitu ted  more than a trace  level 
of coverage. Some p lan ts  th a t  were d i f f i c u l t  to  iden tify  to  
species were recorded a t the genus leve l as in Carex spp. or Salix  
spp. U nidentifiable grasses were combined and recorded under the 
designation of Gramineae. All species th a t  were encountered on 
the study area were id en tif ied  using the nomenclature of Hitchcock 
and Cronquist (1973) and a l l  of the 232 species appear on the 
species check lis t  in the appendix.
CHAPTER IV
RESULTS
The types in the study area were arranged w ithin two 








Forest Habitat Types 
Other Types
Description of Ecological Landtypes in the Subalpine Zone 
Two f ie ld  seasons of extensive sampling in the non­
forested  portion  of the subalpine zone revealed four ecological 
landtypes sim ilar to  ones described by Craighead e t a l .  (1976 and 
1979). Three other landforms Craighead e t  a l .  associated p re­
dominantly with the alpine zone were found to  be components of 
the subalpine zone. The seven ELTs were sampled to  obtain a 
q u an tita t iv e  descrip tion  of each type th a t  possessed a charac ter­
i s t i c  assemblage of vegeta tive c h a ra c te r is t ic s  (Tables 1 and 2 ).
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T ransitiona l gradients or ecotones ex isted  between ecolog ically  
s im ila r  landtypes.
Vegetated Talus
The Vegetated Talus in  the Selway-Bitterroot Wilderness 
c h a ra c te r is t ic a l ly  occurred a t the base of c l i f f s .  The shallow, 
coarse so i l  was p a r t ia l ly  derived through weathering and fragmen­
ta t io n  of the c l i f f s  above. The vegeta tion  associated with the 
Vegetated Talus re f le c te d  the marginal s o i l  conditions and the 
subsequent deficiency in moisture. Vegetative coverages varied  
from s i t e  to  s i t e ,  and denser coverages occurred on more favorable 
so i l  conditions. Xerophyllum tenax. Polygonum phytolaccaefolium, 
and graminales dominated the vege ta tion , comprising 48% of the 
re la t iv e  vegeta tive cover (Tables 1 and 2 ). Penstemon e l l i p t i c u s . 
Aster  in te g r i f o l iu s , and Lomatium dissectum were p lan t species th a t 
ty p ic a l ly  occupied dry and rocky environments and, though not 
abundant, provided a g rea te r  vegeta tive composition fo r  the 
Vegetated Talus than fo r  o ther ELTs. Species occupying moist 
s i t e s  were i r reg u la r ly  encountered in sample p lo ts ,  but they were 
not in d ic i t iv e  of the Vegetated Talus per s e . Rather, they were 
generally  dependent upon in te rm itten t streams from melting snow- 
packs, transec ting  the ta lu s .  Senecio t r i angula r i s , Veratrum 
v erid e , Boykin ia  major, Valariana s itchen s i s , Aquil1ja  f lavescens , 
Hypericum formosum, and Carex n igricans were moist s i t e  species 
th a t  c o l le c t iv e ly  represented 5,3% of the to ta l  vege ta tive  com­
p o s it io n  (Table 1 ) .
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The Vegetated Talus was described as an ecological land 
u n it  in  the Alpine Zone by Craighead e t  al# (1976 and 1979).
Semi-Vegetated Talus
The Semi-Vegetated Talus represented a t r a n s i t io n  to  the 
Vegetated Talus with 40% maximum vegeta tive cover th a t  separated 
the two ta lu s  landtypes# I t  was a minor landtype because ta lu s  
slopes were ty p ica l ly  e i th e r  very sparsely  vegetated or well 
vegetated with abrupt boundaries and l i t t l e  or no t r a n s i t io n  
(ie# Semi-Vegetated Talus) between them (Lackshewitz, pers . comm.) 
(P la te  2).
Juncus spp. and Xerophyllum tenax had a combined vegetative 
cover of 37.2%, with 19.3% and 17.9% cover, respec tive ly  (Table 1 ) .  
Carex geyeri was the only other p lan t species th a t  comprised at 
le a s t  5% of the vegeta tive composition.
Boykinia major, Hypericum formosum, Mertensia c l l i a t a , and 
Carex nigricans were the major moist s i t e  p lan ts  and together 
comprised 10.0% of the to ta l  cover; only ji. formosum occurred more 
than once at the 5% le v e l .
The Semi-Vegetated Talus was d e lin ia ted  using s im ila r 
c r i t e r i a  to  th a t  of Craighead et a l .  (1976 and 1979), Although 
they described th is  Icundtype as an Ecological Land Unit of the 
alpine zone, i t  occurred on eco log ica lly  s im ila r  s i te s  in the 
subalpine zone in the Selway B i t te r ro o t .




(20  p lo t» )
Ridgetop Glades 
(35 p lo t» )








Xerophyllum tenax 17.1 1 7 .9 28.4 30.7 19.0 2 .4 15.9
Carex geyeri 8 .8 7.1 3 .2 3 .5 2.6 0.1 2 .2
Polygonum phytolaccaefolium 8.4 2.1 2 .5 3.7 7 .7 3.8
Carex spp. 8.4 7 .0 5.6 5 .5 3.8
Trace forbs" 5 .7 5.0 6.1 6.4 3.8 3.3
Vaccinlum scoparium 4 .7 3 .8 7.2 8.6 9.1 2.2 3.3
Gramineae** 4 .0 0 .7 0.7 0 .9 0 .4 0 .8
Juncus spp. 4.0 19 .3 7.0 4.0 15.5 2.7 0.8
Erythronium grandiflorum 3 .3 2 ^ 5 .5 2.8 4 .2 8.2
Vaccinlum globulare 2.7 1.4 4 ^ 8.4 2 .8 1.4 0.5
Penstemon ellipticus 2.2 2 .1 1.0 0.7 4.0 0.8
Hedysarum occidentale 1.7 0.5
Lomatium dissectum 1 .6 0.3
Mertensia cillata 1.4 2 .1 0.5
Phyllodoce em petriform ls 1.3 3.6 3.7 2.8 6.4 5.3 0.5
Artem isia ludoviciana 1.2 0.1
Delphinium occidentale 1 .2
Luzula hitchcockii 1.2 2 .9 1.2 1.7 1.5 2.4 0.3
Polemonium occidentale 1.1
Senecio triangularis 1.0 0.2 0.8 2.2
Anemone occidentalis 1.0 1.4 0 .4 0.1
Clrsium scariosum 1.0 0.2 0.5
Carex nigricans 1.0 2.1 0 .4 0.3
Trifolium agrarium 1.0
Valariana sitchensis 1.0 0.1 0.1 0.3
Veratrum veride 0.8 0.1 0 .5 1.1 2.5
Lonicera utahensis 0.7 0.5 0 .8 0,2
Osmorhiza occidentalis 0.7 0.1
Boykinia major 0.7 2 .9 1.1 3 .5 3 .3
Spiraea denslflora 0.7 0.2 2 .0 2 .4 2,0 1.4
Hieracium albertlnum 0 .6 0 .7 0 .5
Hypericum formosum 0.6 2 .8 1.2 0 .2 0 .7 1.0
Soli dago spp. 0.5 0.4 0.4 0 .3
Potentilla dlversifolia 0.5 0.2 0.3
Castilleja spp. 0.5 0.5
Senecio integerrim us 0.5 0.2
ju n ip e r  u s communis 0.5 0.5 1.2
Penstemon albertinus 0.4 0.2 0 .4 0 .2 0.1
Potentilla glandules a 0.4
Thalictrum  occidentale 0.4 0.1 1.1
Arnica latifolia 0.4 4 .3 0 .1
Ranunculus eschscholtzii 0.4 2.1 1 .5
Ranunculus populago 0.4 0.4 1.4
Aster Integrlfolius 0.2
Agastache urticifolia 0.2
Sambucus cerulea 0.2 0.2 0.1
Poa spp. O j 2.7
Aquileja flavescens 0.2
Viola glabella 0.2 0.7 5.5
Achillea millefolium 0.2 0.7 0.3 0.2 1.1
Senecio spp. 0.2 0 .5 0.3 0.3
Ribes lacustre 0.2 0.7 0.2 0.3 0.2
Arenaria spp. 0.1 0.7 0.2 0.1 0.7
Antennaria spp. 0.1 2.1 1.7 0.2 2 .4
Penstemon flavescens 0.1 0.4
Phlox spp. 0.1 0 .9
Eriogonum flavum 0.1 0.2
Claytonia lanceolata 0.1 1.7 0.2 1.2
Pedicuiaris bracteosa 0.1 0.4
Hackelia micrantha 0.1
Penstemon spp. 0,1 1.1
Anaphalis m argaritacea . 0.1
Eeutkea pectinata 3.8 0.2 0.3
Festuca Idahoensis 2.9 1.0 0.4 0.5 0.1
Lomatium triternatum 0.7 0.1
Arnica cordifolia 0.7 0 .2
Delphinium bicolor 0.7
Chimaphila umbellata 0.7
Eriogonum pyrolifolium 0.7 0.7 0.1
Menziesia ferruginea 0.5 1.9 1.6
Woodsta oregana 0.5 0.2
Phyllodoce glandullflora 0.2
Lomatium cusickii 0.2
Heuchera cylindrica 0.2 0 .1
Vaccinlum caespltosum 0.2
Ledum glandulosum 0 .2 0.7
Dodecatheon jeffreyi 0.2 2.9 0.3
Agropyron spicatum 0.8
Sorbus scopullna 0.6 0.2 0.1
Amelanchier alnifolia 0.4 0.5
Potentilla fruiticosa 0.3 0.1
Gentiana calycosa 0.3 5 .8
Rosa spp. 0.2





Ranunculus spp. 0.2 2 .4
Antennaria racem osa 0.9 0 .4
Spiraea betulifolia 0.2
Eriogonum umbellatum 0.2
Carex ecopulorum 1 9 .8
Carex rostrata 1 4 .9
Kalmia mlcrophylla 0.8
Salix spp. 0.7 0.3
Rhododendron alblflorum 0.5
Alnus sinuata 0 .5 28.0
Pterldium  aquilinum 0.3 1.6
Pedicuiaris groenlandica 0.3
Saxlfraga ferruginea 0.3
Calamagrostis canadensis 0 .3 3 .8
Lupin us spp. 0.3
Juncus mertenslanus 0.1
Angelica arguta 0 .1 0.3





Rub us parviflorus 1.1
Abies laslocarpa reproduction 0.5 5.5 1.5 0 .9 0.5 0.3
Pinus albicaulis reproduction 0.4 1.5 0,1 0.1
Larlx lyallii reproduction 0,2 0.1
Total 00.0 90.9 98.8 100.0 99.5 99.7
"Trace forbs represents tlie total percent cove of all ipecles that did not occur at the 5% level.
""Gramineae include# Immature grasses that cou ld  not be Identified when the plot was taken. They were later identified from mature specimens.
















Trace forbs 60.7 33.0 48.6 68.6 56.4 41.7 64.7
Polygonum phytolaccaefollura 54.1 10.0 20.0 31.4 45.5 14.6 17.6
Xerophyllum tenax 52.5 45.0 68.6 7 7 ^ 58.2 25.0 41.2
Carex geyeri 42.6 30.0 28.6 30.0 16.4 2.1 5.9
Juncus spp. 34.4 60.0 48.6 31.4 80.0 16.7 . 11.8
Carex spp. 29.5 31.4 28.6 40.0 17.6
Vaccinium scoparium 26.2 10.0 31.4 45.7 41.8 16.7 29.4
Erythronium grandiflorum 24.6 20.0 40.0 21.4 30.9 54.2
Gramineae 23.0 5 .0 5,7 7 .3 4 .2 5.9
Penstemon elllpticus 19.7 15.0 11.4 10.0 29.1 11.8
Vaccinium globulare 16.4 5.0 22.9 37.1 16.4 8.3 11.8
Heciysarum occidentale 13.1 5.7
Polemonium occidentale 11,5
Luzula hitchcockil 11.5 20.0 14.3 11.4 1 2 .7 2 7 .1 5.9
Trifolium agrarium 11.5
Phyllodoce em petriform is 9.8 5.0 22,9 12.9 40.0 35.4 11.8
Spiraea densiflora 9,8 2 .9 17.1 23.6 10.4 11.8
Cirsium  scariosum 9.8 2 .9 11.8
Anemone occidentalis 8.2 10.0 2.9 2.1
Hieracium albertlnum 8.2 8.6 7.1
Veratrum veride 8.2 1.4 1.8 8.3 2 9.4
Valariana sitchensis 8.2 1 .4 2.1 5.0
Lomatiuni dissectum 6.6 2 .9
A rtem isia ludovlciana 6.6 1.4
Solidago spp. 6.6 2 .9 3 .6
C astilieja spp. 6.6 5 .7
L.onlcera utahensis 4.9 2.9 5 .7 1.8
Penstemon albertlnus 4.9 2 .9 2 .9 1.8 2 .1
Boyklnla major 4.9 5.0 2 .9 12.5 23.5
Delphinium occidentale 4.9
Senecio triangularis 4.9 1.8 10.4 41.2
Potentilla glandulosa 4.9
Arnica latlfolia 4.9 1 .4
Juniper us communis 3,3 5 .7 10.0
Osmorhlza occidentalis 3.3 2.1
M ertensia ciliata 3.3 5 .0 5.9
Potentilla diVersifolia 3.3 2 .9 4 .3
Thalictrum  occidentale 3.3 2.1 23.5
Sambucus cerulea 3.3 2.9 1.4
Ranunculus eschscholtzii 3.3 15.0 5.7
Aquileja flavescens 3.3
Senecio integerrim us 3.3 2.9
Hypericum formosum 3.3 15.0 5.7 1.4 7.3 10.4
Viola glabella 3.3 5.0 35.3
Achillea millefolium 3.3 5.7 4.3 1.8 5.9
Ribes lacustre 3,3 5.0 2.9 4.3 1.8
A renaria spp. 1.6 5.0 2.9 1.4 7.3
A ster integrifolius 1.6
Agastache urticifolia 1.6
Antennaria spp. 1.8 15.0 11.4 2.9 14.5 1 8 .8
Penstemon flavescens 1.6 2.9 1.8
Phlox spp. 1.6 1.4 3.6
Eriogonum flavum 1.6 2.9
Poa spp. 1.6 7.1
Ranunculus populago 1.6 2.9 20.8
Claytonia lanceolate 1.6 11.4 2.9 14,6
Pedicularis bracteosa 1.6 2 .9
Carex nigricans 1.6 5.0 3.6 2.1
Hackella micrantha 1.6
Senecio spp. 1.6 5.7 2 .9 5 .9
Anaphalis m argaritacea 1.6
Penstemon spp. 1.6 5.5
Euetkea pectinata 15.0 2.9 4.2
Festuca idahoensis 15.0 8.6 4.3 5.5 2.1
Lomatium triternatum 5.0 1 .4
Arnica cordlfolia 5.0 1.8
Delphinium bicolor 5.0
Amelanchier alnifolla 4.3 1.8
Sorb us scopulina 4.3 1.8 2.1
Rosa spp. 2 .9
Woodsia oregana 5.7 2.9
Gentiana calycosa 2.9 41.7
Agropyron splcatum 1 .4
Epilobium angustifollum 1.4
Potentilla fruiticosa 1.4 2.1
Dodecatheon pulchellum 1.4
Heuchera cyllndrlca 2 .9 1.4
Lychnis alba 1.4
C repis atrabarba 1 .4
Calam agrostls rubes cens 1.4
Chimaphila umbellata 8.6
Eriogonum pyrolifollum 5.7 5.5 2.1
Phyllodoce glanduliflora 2.9
Menzlesla ferruglnea 2.9 10.4 23.5
Lomatium cuslckll 2.9
Vaccinium caespitosum . 2.9
Ledum glandulosum 2.9 6.3
Dodecatheon jeffreyi 2.9 31.3 5.9
Antennaria racem osa 3.6 4.2
Spiraea betullfolla 1.8
Ranunculus spp. 1.8 20.8
Eriogonum umbellatum 1.8
Carex scopulorum 2 9.2
Carex rostra ta 58.3




Sallx spp. 8.3 5.9
Angelica arguta 2.1 5.9
Rhododendron albiflorum 6.3
Polygonum bistortoides 2.1
Alnus sinuata 4.2 35.3
Calam agrostls canadensis 4.2 35.3







Abies lasiocarpa reproduction 6.6 2 2 .8 11.4 9 .1 6.3 5 .9
Pinus alblcaulis reproduction 4.9 11.4 1.4 2.1
Larlx lyallli reproduction 2.9 1.4
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Ridgetop Glades
The Ridgetop Glades occupied ecological s i tu a tio n s  s im ilar 
to  those described by Craighead e t  a l .  (1976 and 1979) (P la te  3 ). 
Although not r e s t r i c te d  to  tim berline, the glades often occurred 
where vegeta tion  was severely stunted and adjacent to  where Abies 
la s iocarpa  often  appeared in "krummholz"- In con tras t to  the 
descrip tion  of Ridgetop Glades by Craighead e t a l . ,  where 
Xerophyllum tenax was not p resen t, X »  tenax was the major p lan t 
species with 28.4% vegetative composition (Table 1 ). Vaccinium 
scoparium, Juncus spp. ,  Carex spp•, and Erythronium gr and i f 1orum 
were o ther species with g rea ter  than 5.0% of the to ta l  cover and 
had frequent occurrences. Mesic p lan t species generally  occupied 
areas of l a te  snow melt but contributed le s s  than 3% of the to ta l  
vegeta tion  (Tables 1 and 2 ).
Dry Forb Grasslands
The Dry Forb Grasslands comprised a large portion  of the 
Subalpine Zone, esp ec ia lly  on southerly aspects (P la te  5; Appendix 
Table 1 ) .  They d iffe red  from the Vegetated Talus, where g rea te r  
so i l  development and le s s  steep slopes resu lted  in a change in 
vegeta tion . Xerophyllum tenax was the most abundant and most 
widely d is tr ib u te d  forb; i t  accounted for 30.7% of the vegetation  
and occurred in 77.1% of a l l  sample p lo ts  (Tables 1 and 2 ). 
Vaccinium scoparium and V. globulare were le s s  abundant than X. 
tenax, but they were major components of the vegeta tion  where they
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represented 8.6% and 8.4%, respec tive ly  (Table 1 ). Boyklnla 
major, Valarlana s i tc h e n s is , Veratrum v e r id e , and Ranunculus 
populago were moist s i t e  species th a t  co lle c t iv e ly  comprised 
only 1.7% of the to ta l  vegeta tion . These p lan ts  were generally 
r e s t r ic te d  to  the In term itten t streams and seeps as were s im ilar 
species In the Vegetated Talus.
Slab-Rock
In the Slab-Rock, so i l  development was minimal and generally 
r e s t r ic te d  to  rock f ra c tu re s ,  c a v i t ie s  In the exposed gran ite  
surfaces, and the periphery of the rock s lab s . Trees, however, 
were not usually  s tun ted . Sample p lo ts  Indicated only 49,7% 
of th is  major ELT was vegetated (P la te  6 ).
Xerophyllum tenax and Juncus spp. were the most widely 
d is tr ib u te d  and abundant p lan t species. X. tenax accounted for 
19.0% of the to ta l  ground cover and occurred In 58.2% of the sample 
p lo ts .  Juncus spp. was not as abundant per p lo t  but occurred more 
frequently ; I t  comprised 15.5% of the vegetation  with an 80.0% 
occurrence (Tables 1 and 2).
Vaccinium scoparium. Polygonum phytolaccaefollum, Phyllodoce 
empetriformis, and Carex geyeri were other species with to ta l  
vegeta tive coverages g rea te r  than 5% for the Slab-Rock, Moist 
s i t e  species were uncommon components of the Slab-Rock and account­
ed for le ss  than 2% of the to ta l  vege ta tive  cover.
Craighead e t  a l . (1976 and 1979) described two slab-rock 
Ecological Land Units fo r  the alpine zone in the Scapegoat Wilderness
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Area of Montana. The alpine u n its  Slab-Rock krununholz and Slab- 
Rock steps were characterized  by f l a t ,  creviced bedrock or ledges 
with generally  shallow so i l  and sparse stunted vegeta tion ,
S tauffe r (1976) described a Rock Ledge Community Type in the 
B it te r ro o t  Mountains of Montana. The Rock Ledge Type was a 
component of snowslide communities and was ty p if ied  by ledges 
and crevices where shallow so i l  accumulation supported vegetation  
on an area with approximately 80% exposed rock.
Wet Forb Benches
The Wet Forb Benches were associated with the mesic bench 
areas around laic es and streams and gentle  slopes along th e i r  
periphery (P la te  4 ) . The vegeta tion  was dominated by a prepon­
derance of moist s i t e  p la n ts .  Carex scopulorum and jC. ro s t ra ta  
contributed 19.6% and 14.9% to the vege ta tive  composition, 
Erythronium grandiflorum (8.2%) was an early  summer species 
occurring in 58,3% of the samples. Gentiana calycosa and 
Phyllodoce enpetriform is were also  c h a ra c te r is t ic  of the Wet Forb 
Benches and were well represented in  both cover and occurrence 
(Tables 1 and 2 ). Dodecatheon je f f r e y i  and Ledum glandulosum 
were more common in th is  subalpine landtype than in o thers, while 
Ped icu laris  groenlandica, Caltha lep to sepa la , and Kalmia microphylia 
and Rhododendron a lb if lo ru m were mesic p lan ts  not found elsewhere 
in the subalpine land types. Craighead e t  a l .  (1979) used P. 
groenlandica as an in d ica to r  of a s i t e  with a high water ta b le .
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Snowslides
Snowslides were sampled in several developmental stages 
th a t  ranged from moderate through lu xu rian tly  vegetated s i te s  
(P la te  7). Alnus sinuat a  and Xerophyllum tenax were the most 
prevalent p lan ts  and represented 28.0 and 15.9% of the vegeta tion , 
respec tive ly  (Table 1 ). Montia c o rd ifo l ia  (6.0%) and Viola 
g labe lla  (5.5%) were o ther major vegeta tional components, but 
were generally  associated with the alder swales within the snow- 
s lid es  (a  b r ie f  descrip tion  of the alder swales w ill be given).
Calamagr o s t i s  canadensis (3.6%) and Veratrum veride (2.5%) 
were minor components occurring in 35.3 and 29.4% of the p lo ts  
(Table 1), but they were more abundant in the Snowslides than in 
other ELTs.
S tau ffe r (1976) delineated  a v arie ty  of d if fe re n t  p lan t 
community types within snowslides in the Lost Horse Creek Drainage 
of the B it te r ro o t  Mountains. Vegetation varied among the community 
types which were dependent, in p a r t ,  on geomorphic conditions, 
moisture, and frequency of avalanches. A d iv is ion  of snowslides 
to the community leve l was beyond the scope and objective of my 
study; a vegetative d escrip tion  of snowslides as ecological land­
types coincided with Craighead e t  a l . (1976 and 1979).
Alder swales were included with the snowslide landtype but 
had a unique vegeta tive h ierarchy adapted to a p e rs is te n t ly  
disturbed s i t e .
Alnus sInuata formed a dense canopy over other vegetative 
components. I t  co ns titu ted  54.0% of the to ta l  cover and averaged
17
85% cover per p lo t .  Montia c o rd ifo l ia  and Viola g labe lla  
c h a ra c te r is t ic a l ly  were major species under the Alnus canopy 
representing  11.6% and 10.6%, resp ec tiv e ly , and were the only 
other species with to ta l  vegetative covers g rea ter than 5%.
An Alnus Boykinia community type in snowslides was 
described by S tauffer (1976) where Alnus s inuata  and Boykinia 
major provided the dominant vegeta tion  in an extremely moist 
s i tu a t io n .  Schaerer (1978) examined tre e  age and height in 
avalanche outrun zones. He concluded th a t  where areas of Alnus 
sp. and SalIx sp. occurred without t re e s  (g re a te r  than 4.5 fe e t ;  
1.5m) frequent large avalanches were indicated .
Id e n t if ic a t io n  of Subalpine Forest Habitat Types
Extensive a lb ic au lis  fo re s ts  in the Northern Rocky 
Mountains were attacked arid k i l le d  by the mountain pine beetle  
( Pendroctonus montico lae ) between 1909 and 1940 (Arno 1970,
Roe and Amman 1970, P f i s te r  e t  a l . 1977). Many of these fo re s ts  
are cu rren tly  in fested  by white pine b l i s t e r  ru s t  ( Cronartium 
r ib ic o la ) . Large stands of dead and dying 2* a lb lc au lis  in my 
study area were evidence of past and present in fes ta tio n s  (P la te  8)
The four major h ab ita t  types in the subalpine fo re s t  
were Larix ly a l l i i -A b ie s  las iocarpa  (LALY-ABLA,860), Abies 
la s iocarp a / Luzula hitchcockii-Vaccinium scoparium (ABLA/LUHI- 
VASC,831), Abies la s io ca rp a / Luzula hitchcockii-M enziesia ferruglnea 
(ABLA/LUHI-MEFE,832), and Pinus alb icau lis-A bies  lasiocarpa 
(PIAL-ABLA,850) a f t e r  P f i s te r  e t  a l . (1977). The g rizz ly  bear
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food p lan t components in the subalpine fo re s t  w ill  be discussed 
l a t e r  in the te x t ,
Larix ly a ll i i -A b ie s  las iocarpa  (LALY-ABLA)
The LALY-ABLA fo re s t  h ab ita t  type occurred on northerly  
aspects in a wide e levational range. I t  was regu larly  encountered 
from 7400 fee t  (2456m) to  tim berline (9000 feet)(2743m) and was 
the most abundant fo re s t  type in the subalpine zone (Appendix 
Table 1). Larix l y a l l i i  and Pinus a lb ic au lis  were major over­
story components, Abies l asiocarpa ty p ic a l ly  occurred as stunted 
or krummholz form. Major undergrowth components were Phyllodoce 
empetriformis » Vaccinium scoparium, Luzula h itch co ck ii , and 
Xerophyllum tenax. Arno (1970) throughly described the L, 
l y a l l i i  fo re s t .
Abies lasiocarpa/Luzula hitchcockii-Vaccinium scoparium ( ABLA/LUHl-VASC) 
Although generally  associated with xeric  conditions, the 
ABLA/LUHI-VASC type was found on a v a r ie ty  of s i t e s .  The eleva­
tio na l d is t r ib u t io n  of th is  type was from approximately 7000 
(2134m) to  7600 fee t  (2316m) and was a major subalpine fo re s t type.
The fo res t canopy was c h a ra c te r i s t ic a l ly  composed of Abies 
lasiocarpa and Pinus a lb icau l i s  as major species. Xerophyllum 
tenax, Vaccinium scoparium, and Luzula h itchcock ii were major 
undergrowth components.
Abies la s io c a rpa/Luzula h itchcockii-M enziesia ferruglnea (ABLA/LUHI-MEFE) 
The ABLA/LUHI-MEFE h a b i ta t  type occurred almost exclusively
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on northerly  exposures. Within the subalpine zone, th is  type 
occurred from about 7000 fe e t  (2134m) to  7400 fee t (2456m) 
where i t  merged with the LALY-ABLA type.
Abies lasiocarpa and Picea engelmannii dominated the 
fo re s t  canopy with Pinus a lb ic au lis  a r e la t iv e ly  minor component. 
The ground vegeta tion  was dominated by Menzlesia fe rru g in ea , 
Xerophyllum tenax, and Vaccinium scoparium.
Pinus alb icaulis-A bies las iocarpa  (PIAL-ABLA)
The PIAL-ABLA fo re s t  type was generally  associated with 
the upper e levations where i t  o ften  occurred on s i te s  not occupied 
by Larix l y a l l i i . Stands of th is  h ab ita t  type with fo re s t  canopy 
coverage of le s s  than 20% were trea ted  as the Ridgetop Glade 
ecological landtype.
Pinus a lb ic au lis  and Abies las iocarpa  were the most common 
species with A. la s  i ocarpa occurring in a stunted condition. 
Xerophyllum tenax, Vaccinium scoparium, Phyllodoce empetriformis, 
and Carex spp. dominated the ground cover.
Other Types of the Subalpine Zone 
Extensive portions of the subalpine zone had no or 
extremely l i t t l e  vege ta tion . These non-vegetated landtypes 
were c la s s i f ie d  as e i th e r  Bare Talus or Rock. The combined 
land area is  shown in Appendix Table 1.
The c la s s i f ic a t io n  fo r  non-vegetated landtypes follows 
the system of Craighead e t  a l . (1976 and 1979),
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Description of Ecological Landtypes in the Temperate Zone
Vegetated Talus
The Vegetated Talus in the temperate zone occupied the 
same physical s e t t in g  as ta lu s  in the subalpine zone ( a t  c l i f f
bases). In some instances, i t  was an extention of the subalpine
Vegetated Talus in to  the temperate zone. However, g reater so i l  
accumulation and a consequent higher moisture content resu lted  
in con trasting  p lant dominance. The composition of moist s i t e  
species was a major con tras t with the subalpine. Total compos­
i t io n  fo r  the mesic vegeta tion  in the temperate Vegetated Talus
was 28.4% as compared to  5.3% in the subalpine. Valariana 
s i tc h e n s is , Veratrum veride , Menziesia fe rru g ln ea, and Boykinia 
major predominated (Tables 3 and 4 ) .  Vaccinium globulare and 
Xerophyllum tenax were major components of the vegetation with 
a combined coverage of 20.0%. Xm tenax represented 9.3% of the 
to ta l  cover con tras ting  with 17.2% in the subalpine ta lus  
(Table 3 ). Graminales were re la t iv e ly  minor components in th is  
landtype.
Dry Forb Grasslands
The Dry Forb Grasslands were the major landtype in the 
temperate grass-shrublands (Appendix Table 1 ) . They were most 
common on southerly  exposures and were characterized  by an 
abundance of p lan ts  predominantly inhabiting  x eric  environments.
Xerophyllum tenax , the most frequently  encountered species, 
dominated the vegeta tive cover with 25.7%. I t  occurred in 77.1%
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of the samples» iden tica l to  i t s  occurrence in the subalpine 
zone (Tables 3 and 4 ).
Vaccinium globulare was more abundant in the temperate 
Dry Forb Grasslands than in the subalpine and constitu ted  12.5% 
of the cover. Carex geyeri was typ ica l of th is  ELT and occurred 
in 60,4% of the samples for 7,6% cover.
As in the subalpine, mesic s i t e  vegetation was not abundant 
and was generally  r e s t r ic te d  to  moist areas near seeps in t ran s ­
i t io n  areas where the Dry Forb Grasslands and snowslides form 
an ecotone. P lants dependent on moist s i t e s  comprised only 3.5% 
and only one, Veratrum veride , represented more than 1% (Table 3 ),
Serai Stages (Burns)
One small burn was found within the ABLA/LUHI-VASC (831) 
fo re s t  h ab ita t  type and was handled as a minor landtype (P la te  9 ), 
Xerophyllum tenax was the most extensive p lan t species (57,7%) 
and occurred in a l l  samples (Tables 3 and 4 ) .  Vaccinium scoparium, 
Carex geyeri, and V. globulare were also  abundant with 15.3,
12.6, and 7.2%, re sp ec tiv e ly . R ela tive ly  few species were found 
with coverages of 5% or g rea te r  in any sample.
Burns were trea ted  and evaluated as a landtype by Craig­
head e t  a l . (1976 and 1979) and thus, were trea ted  s im ilarly  
here . Habeck (1972) described the Selway-Bitterroot Wilderness 
in terms of f i r e  ecology. Although f i r e  was a major influencing 
fac to r  on the landscape in the Selway-Bitterroot Wilderness, few 
had occurred since 1900 in the v ic in i ty  of my study area.
Table 3. Percent cov^r of plant species in six Ecological Eandtypes of the Tem perate Grass-Shrublands <231 plots).
V egetalion Vegetated Talus 
(14 plots)
Dry Forb Grasslands 
<48 plots)








Vaccinium globulare 10.7 12 .4 7.2 1.7 0.3 1.8
Xero|5hyllum tenax 9,3 25,7 37.7 2 8 .2 1.0 12 .8
Trace forbs* 7.3 5 .8 0.9 7.5 4 .4 4 .8
Thalictrum  occidentale 6.8 0 .3 0.1 0.6
Valariana sitchensis 6.8 0.3
Veratrum veride 4.4 1.2 2.0 4.4
Menziesia ferruglnea 4 .4 0.2 2 .3
Erythronium grandiflorum 4 .4 3.1 0.9 2 .3 0 .4
Boyklnla major 3 .9 1.1 0 .8
Viola glabella 3 .9 0.1 0 .7 4 .4
Polygonum phytolaccaefolium 3 .4 2 .3 5.7 0.3 0.2
Spiraea densiflora 2.9 3 .5 2.7 5.2 1.5 1.8
Gramineae** 2.9 2 .5 2.9 2 .2 2 .5
Luzula hitchcockii 2.4 0.9 0 .8 0 .3
Osmorhlza occidentalis 2.4 0.1 0.6 0.1
Ranunculus eschscholtzii 2.0
Carex geyeri 2.0 7 .6 12.6 1.1 1.7
Carex spp. 1.5 2.4 9.2 1 5 .9 2.8
Alnus sinuata 1 .5 0.6 21.1
Cirsium  scariosum 1.5
Hedysarum occidentale 1.5 0.7 0.1
Aquilejla flavescens 1 .5
Senecio triangularis 1 .0 0 .3 7 .7 4.9
Anemone occidentalis 1.0
Solidago m ultiradiata 1.0 0.5 0.2
M ertensia ciliata 1.0 0.4 0.7 0.9
Sorbus scopulina 1.0 0.7 0.5
Ribes lacustre 1.0 0.3 0 .2
Lonlcera utahensis 1.0 0 .3 0.2 0.9
Senecio integerrim us 0.5
Hydrophyllum capitatum 0.5
Agastache urticifolia 0.5 0 .5 0 .4
Pedicularis bracteosa 0.5 0 .4
Lomatium dissectlum 0.5
Mitella pentendra 0.5 0.6 0.1
Montia cordlfolia 0.5 0.2 4 .0
Pteridium  aquilinum 0.5 1 ^ 0.5 3.6
Arnica latlfolia 0.5
Polemonium occidentale 0.5 0.1 0.2
Juncus spp. 0.5 1.3 1 0 .9 0.1
Amelanchier alnifolla 4.5 0.9 1.1
Vaccinium scoparium 3.7 15.3 9.8 0.3 0.9
C alam agrostls rubescens 2 ^ 0.6 0.2 0.3
Poa spp. 2.1 0.1
Potentilla dlverslfolia 1.1 0.1
Achillea millefolium 1.1 0.1
Hub us parviflorus 1.1 0.9
Senecio spp. 0.8 0.2
Castilieja spp. 0.7
Rosa spp. 0.7 0.5
Antennaria microphylia 0.5
Acer glabrum 0.5 1.8
Claytonia lanceolata 0.5 0 .1
Penstemon elllpticus 0.4 1 .7
Epilobium angustifollum 0.4 0 .1
Salix sp. 0.4 5.5




Festuca idahoensis 0 .3
Eriogonum flavum 0.3
Angelica arguta 0 .3 0.3
Calam agrostls canadensis 0.3 8.5 8.3





Juniper us communis 0.1
B erberis repens 0 .1
Sambucus cerulea 0 .1 0.2
Lomatium triternatum 0 .1
Hieracium albertlnum ^ 1  '
F ragaria  vlrginlana 0.1
Trifolium agrarium 0.1
Symphorlcarpos albus . 0.1 0 .3
Heuchera cyllndrlca 0 .1 1.1
Phyllodoce em petriform is 7.5 0.1
Eriogonum pyrolifollum 0.8
A renaria spp. 0 .6
Solidago spp. 0 .8 0 .1
Gentiana calycosa 0.6 3 .2 0.2
Carex scopulorum 1 7 .8
Vaccinium occidentale 5.9
Carex ro stra ta 5.3
Kalmia microphylia 2.6
Lediun glandulosum 1 .4 2.0
Carex in terior 1.3
Dodecatheon jeffreyi 1.1 0.1
Ranunculus spp. 1.0
Pedicularis groenlandica 0 .9
Carex m ertensil 0.9
Ranunculus populago 0.7
Osmorhlza chllensls 0.2 0.5
Totleldia glutinosa 0 .1
Delphinium occidentale 0 .1 0.1
Carex lentlcularis 0.1




Galium triflorum 0 .2
Heracleum lanatum 0 .2
Smilaclna stellata 0.1
Oplopanax horrldum 0.1
Potentilla glandulosa 0 .1
Aster integrifolius 0.1
Trillium  ovatum 0.1




Abies lasiocarpa reproduction 0.5 0.3 0 .8 0.6 0.2 0.6
Pinus contorta reproduction 1.1
Pseudotsuga menzlesli reproduction 0.1
Total 100.4 100.0 100.0 100.1 100.0 8 9 .7
Trace forbs represents the total percent cover of all species that did not occur at the 5% level.
'''■’'■‘Gramineae Includes imm ature g rasses  that could not be identified when the plot was taken. They were later identified fror mature specimens.




Dry Forb Grasslands 
(48 plots)








Trace forbs 71.4 68.8 12.5 63.2 51.0 71.7
Valariana sitchensis 64.3 8.3
Vaccinium globulare 50.0 30.0 75.0 10.5 4 .2 17.4
Thalictrum occidentale 50.0 4.2 1.0 10.9
Gramineae 42.9 3 1 .3 26.3 1 3 .5 26.1
Xerophyllum tenax 35.7 100.0 68.4 4 .2 50.0
Veratrum veride 35.7 6 .3 14.5 41.3
Erythronium grandiflorum 35.7 20.8 12 5 15.8 5.2
Osmorhlza occidentalis 35.7 2 .1 6.3 2.2
Polygonum phytolaccaefolium 28.6 1 ^ 7 26.3 4 .2 4.3
Carex geyeri 28.6 6 0 .4 100.0 10.5 17.4
Menziesia ferruglnea 21.4 2 .1 10.9
Boykinia major 21.4 11 .5 10.9
Ranunculus eschscholtzii 21.4
Cirsium  scariosum 21.4
Hedysarum occidentale 21.4 8.3 1.0
Aquilegia flavescens 21.4
Carex spp. 14.3 22.9 42.1 53.1 21.7
Alnus sinuata 14,3 2 .1 3 9 .f
Viola glabella 14.3 2.1 11 .5 32.6
Senecio triangularis 14.3 4.2 29.2 45.7
Solidago m ultiradiata 14.3 8.3 4 .3
Mertencia ciliata 1 4 .3 6.3 7.3 10.9
Spiraea densiflora 7.1 27.1 12.5 31.6 7 .3 28.3
Luzula hitchcockii 7.1 12.S 5.2 6.5
Anemone occidentalis 7.1
Senecio integerrim us 7.1
Hydrophyllum capitatum 7.1
Agastache urticifolia 7.1 2.1 6,5
Pedicularis bracteosa 7.1 7.3
Sorbus scopulina 7.1 8.3 8.7
Ribes lacustre 7.1 4.2 4.3
Lomatium dissectum 7.1
Mitella pentandra 7.1 5.3 1.0
Montia cordlfolia 7.1 3 .1 2 3 .9
Pteridium  aquilinum 7.1 6.3 1.0 15.2
Lonicera utahensis 7.1
Arnica latlfolia 7.1
Polemonium occidentale 7.1 4.3
Juncus spp. 7.1 8.3 47.4 1.0
Amelanchier alnifolla 28 .3 12.5 1 0 .9
Vaccinium scoparium 25.0 87.5 42.1 2 .1 17.4
Calam agrostls rubescens 18.7 5.3 3.1 4.3
Achillea millefolium 14 .8 1.0
Senecio spp. 12.5 1.0
Potentilla dlverslfolia 10.4 1 .0
Rosa spp. 10.4 10.9
Rubus parviflorus 8.3 8.7
Acer glabrum 8.3 8 .7
Castilieja spp. 6 .3
Epilobium angustifollum 6.3 2 .2
Antennaria microphylia 6.3
Antennaria spp. 6.3 1.0 4.3
Poa spp. 6.3 1.0
Spiraea betullfolla 6.3
Claytonia lanceolata 6.3 1.0
Penstemon elllpticus 4.2 1 5 .8
Lonicera utahensis 4 ^ 4 .2 13.0
Festuca idahoensis 4.2
Eriogonum flavum 4.2
Angelica arguta 4.2 6.5
Calam agrostls canadensis 4 .2 3 4 .4 39.1
Salix spp. 4 .2 13 .5






Juniper us communis 2 .1
B erberis repens 2.1
Sambucus cerulea 2.1 4 .3
Lomatium triternatum 2.1
Hieracium albertlnum 2.1
Fragaria  vlrginlana 2.1
Trifolium agrarium 2.1
Phlox diffusa 2.1
Symphorlcarpos albus 2.1 6.5
Heuchera cyllndrlca 2.1 10.5




Gentiana calycosa 5.3 29 .2 4 .3
Carex scopulorum 39.6
Vaccinium occidentale 26.0
Ledum glandulosum 17.7 17.4
Carex rostra ta 16.7
Dodecatheon jeffreyi 14.6 2.2
Pedicularis groenlandica 12.5
Ranunculus spp. 11 .5
Kalmia microphylia 1 0 .4
Ranunculus populago 9 .4
Osmorhlza chilensis 2 ^ 8.5
Tofieldia glutinosa 2.1
Carex m ertensil 2 .1
Carex interior 2.1









Oplopanax horrldum 2 .2
Potentilla glandulosa 2.2
A ster integrifolius 2.2
Trillium  ovatum 2 .2
Rhododendron albiflorum 2.2 •
Mitella stauropetala 2.2
Cllntonla uniflora 2 .2
Streptopus amplexlfollus 2.2
Abies lasiocarpa reproduction 7.1 4.2 12.5 5 .3 4 .2 8.7
Pinus contorta reproduction 10.5
Pseudotsuga m enziesii reproduction 2.2
2A
Slab-Rock
The composition of vegetation  on the temperate Slab-Rock 
was consis tan t with subalpine Slab-Rock, The vegeta tion  was 
ind ica tive  of xeric  conditions associated with shallow s o i ls  
and low moisture conten t. Plant species occupying generally  
mesic environments were ra re  and accounted for only about 1% 
of the landtype.
Total p lan t coverage in th is  landtype was 45,8%, Xerophyllum 
tenax and Juncus spp, were again the most abundant and widely 
d is tr ib u te d  p lan ts ,  X. tenax represented 28.2% of the vegeta tive 
cover and occurred in 68,4% of the samples. Juncus spp. comprised 
10.9% with an occurrence of 47,4% (Tables 3 and 4 ), Vaccinium 
scoparium (9,8%), Carex spp, (9,2%), Phyllodoce empetriformis 
(7,5%), and Polygonum phytolaccefolium were other major components 
of the vegetation.
Wet Forb Benches
Wet Forb Benches in the temperate zone occurred in the 
same s i tu a t io n s  as in the subalpine. They were also found at 
the heads of drainages in most g lac ia l  basins and in  some mesic 
fo re s ts  occurring on r e la t iv e ly  leve l ground.
A wide v a r ie ty  of moist s i t e  species were recorded.
Sedges and grasses comprised the m ajority  of vegetation in th is  
landtype with 49,1%. Carex scopulorum, the most abundant species, 
covered 17,1% of the Wet Forb Benches and approached monoculture 
s ta tu s  in some samples as did C, in te r io r ,  Calamagrostis canadensis
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and Senecio t r ia n g u la r ts  represented 8.5 and 7.7% (Tables 3 and 4 ). 
Vaccinium occidentale (5.9%) and Kalmia microphylia (2.6%) were 
moist s i t e  shrubs not found in other landtypes.
Snowslides
Snowslides in the temperate zone were a common landtype 
and generally  extensions from the subalpine zone ( th e i r  o rig in )  
to  below 7000 fe e t  (2134m) e levation .
Vegetation was dominated by Alnus sinuata  and Xerophyllum 
tenax which represented 21.1 and 12.8% of the vegeta tive cover 
and occurred in 39.1 and 50.0% of the p lo ts ,  resp ec tiv e ly . 
Calamagrostls canadensis was more abundant in the temperate 
zone than in the subalpine zone and comprised 8.3% of the cover 
(Table 3 and 4 ) . Other p lan ts  th a t occurred in more than 20% 
of the p lo ts  were Mont ia  c o rd i fo l ia , V io la  g la b e l la , Senecio 
t r i a n g u la r i s , Veratrum v e r id e , Carex spp., and Spiraea dens i f 1ora 
(Table 4 ) .  A v a r ie ty  of mesic p lant species grew throughout the 
landtype.
Alder swale vegeta tion  growing in the snowslides of the 
temperate zone was quite  s im ila r  to  th a t  in the subalpine. Dense 
canopies of Alnus s inua ta  precluded o ther p lan t species except 
the most shade to le ra n t .  Montia co rd ifo lia  and Viola g lab e lla  
were found in  equal abundance (11.8%) and d is t r ib u t io n  (100.0%).
Lower e levation  was p a r t i a l ly  responsib le for the presence 
of add itional p lan t species. Galium tr if lo ru m , C lin tonia u n if lo ra , 
Streptopus am plexifoli u s , and T rillium  ovatum were some p lan ts  
only encountered in the subalpine alder swales.
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Id e n t if ic a t io n  of Temperate Forest Habitat Types
The four major h ab i ta t  types in the temperate fo re s t were 
Abies 1asiocarpa/Luzula hitchcockii-M enziesia f e rrug i nea (AMLA/ 
LUHI-MEFE,832), Abies la s io ca rp a /Menziesia ferruglnea (ABLA/MEFE,
670), Abies lasiocarpa/Xerophyllum tenax-Vaccinium globulare 
( ABLA/XETE-VAGL,691) and Abies la s ioca rp a / C lin tonia  u n if lo ra  
( ABLA/CLUN,620) a f te r  P f i s te r  e t  a l . (1977). Two other fo re s t  
h ab i ta t  types were minor components of the temperate fo re s t .
The g rizz ly  bear food p lan t components in the temperate fo re s t  
w ill be discussed l a t e r  in the te x t .
Placement of p a r t of ABLA/LUHI-MEFE in the temperate zone 
was contrad icto ry  to  P f i s te r  e t a l .  (1977). However, L. 
hitchcock i i  reg u la r ly  extended to  lower elevations in the study 
area (6400 f e e t ,  1951m) than normal fo r  Montana. This s i tu a t io n  
occurs from the southern B itte rro o t Mountains in to  Central Idaho 
(S tee le  e t a l • in p ress) because of tremendous snowpack and 
r e la t iv e ly  cool conditions associated with the basins (Arno pers. 
comm.). After reviewing th is  c la s s i f ic a t io n  problem with P f is te r  
and S teele (p a rs , comm.)* I decided to  subdivide the ABLA/LUHI- 
MEFE in to  subalpine (associa ted  with PInus a lb ic a u l i s ) and 
temperate (below lower l im i ts  of Pinus a lb lc a u l i s ) for the study area.
Abies lasiocarpa/Luzula h itchcockii-M enziesia ferruglnea (ABLA/LUHI-MEFE) 
The ABLA/LUHI-MEFE fo re s t  h a b i ta t  type occurred on 
s im ila r aspects in the temperate and subalpine zones. Plant
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composition was the major d ifference from the subalpine.
Pinus a lb ic a u lis  was e s s e n t ia l ly  absent and Abies la s  iocarpa 
and Picea engelmannii were the major t r e e s .  The major undergrowth 
was composed of Menziesia fe rrug inea> Xerophyllum tenax» Vaccinium 
scoparium» and V. g lobu la re .
Abies lasiocarpa/M enziesia ferruglnea (ABLA/MEFE)
Below the ABLA/LUHI-MEFE type (approximately 6400 fe e t ,
1951m) the ABLA/MEFE type was preponderant on northerly  exposures.
Abies 1 asiocarpa and Picea engelmannii were the major t r e e s .  
Menziesia fe rru g ln ea , Xerophyllum tenax, and Vaccinium globulare 
were major undergrowth species.
Abies lasiocarpa/Xerophyllum tenax-Vaccinium globulare (ABLA/XETE-VAGL)_ 
The ABLA/XETE-VAGL type was associated with xeric  condi­
t io n s .  I t ' s  range extended to  the lower l im its  of the study 
area.
The fo re s t  canopy was dominated by Abies las iocarpa  with 
le s s e r  amounts of Pseudotsuga menziesia and Pinus co n to r ta .
Xerophyllum tenax » Vaccinium g lobu lare , and V. scoparium were 
major components of the undergrowth.
Abies 1asiocarpa /C lin ton ia  u n if lo ra  (ABLA/CLUN)
The ABLA/CLUN type was encountered at e levations below 6000 
fe e t  (1829m) associated with moist benches and slopes along streams.
Abies la s io c a rp a , Picea engelmannii ,  and Pseudotsuga 
menziesia were the most abundant t r e e s .  Major undergrowth
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vegeta tion  included Menziesia fe rru g ln ea , Vaccinium g lobulare ,
Athyrium f 11ix-femina, and Xerophyllum tenax.
Minor Forest Habitat Types
Abies lasiocarpa/Calam agrostls canadensis (ABLA/CACA)
Occurring at elevations from 6000 fe e t  (1829m) through 6800 
fe e t  (2073m) the ABLA/CACA fo re s t  type was associated with wet 
s i te s  along streams and lakes.
Picea engelmannii and Abies las iocarpa  were the dominant 
t r e e s .  Senecio t r  ia n g u la r is , Xerophyllum tenax, and Calamagrostls 
canadensis were major undergrowth species in both phases of th is  
type.
Pseudotsuga menziesii/Calamagrostis rubescens-Calamagrostis 
rubescens (PSME/CARU-CARU)
The PSME/CARU-CARU h a b i ta t  type phase was encountered on 
x eric  southerly aspects a t 5800 fe e t  (1768m) through 6600 fee t  (2012m).
Pseudotsuga m enziesii was the only major component of the 
overstory . Calamagrost is  rubescens and Carex geyeri were the 
dominant undergrowth p la n ts .
Other Types of the Temperate Zone
Bare Talus and Rock in the temperate zone were trea ted  as in 
the subalpine zone. These non-vegetated landtypes were not major 
components of the temperate zone and th e i r  combined land area appears 
in Appendix Table 1.
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Acreage of Ecological Landtypes and Forest:
Habitat Types in the Subalpine and Temperate Zones
Subalpine Zone
The subalpine zone included 45% of the study area (Appendix 
Table 1 ), This zone was made up of: ecological landtypes 38.6%; 
fo re s t  h a b i ta t  types 33.9%; and Bare Talus and Rock 27.5%.
The major ecological landtypes were the Dry Forb Grass­
lands and Slab-Rock th a t  comprised 25.2 and 24.1% of the grass- 
shrublands, re sp ec tiv e ly .
Larix ly a l l i i -A b ie s  la s  iocarpa (36.2%) and Abies la s ioca rp a / 
Luzula h itch co ck ii-Vaccinium scoparium (30,6%) were the major 
fo re s t h ab ita t  types.
Temperate Zone
The temperate zone represented 54.8% of the study area and 
was made up of; ecological landtypes 29.6%; fo re s t  h ab i ta t  types 
59.2%; and Bare Talus and Rock 9.1% (Appendix Table 1).
The Dry Forb Grasslands were 31.2% of the temperate grass- 
shrublands. Snowslides, Wet Forb Benches, and Slab-Rock represented 
61.7% of the grass-shrublands in almost equal proportions.
Major fo re s t  h ab i ta t  types were: Abies las iocarpa / Luzula 
h itchcock ii-Menziesia ferrug inea (29.9%); Abies la s iocarp a /
Menziesia ferruglnea (29.9%); and Abies la s io ca rp a / Xerophyllum 
tenax-Vaccinium globulare (28.1%).
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Analysis of Griz zly Bear Food Plants
Food P lan ts
A 5-yoar-study in the Scapegoat Wilderness Area of Montana 
quan tif ied  and q u a lif ied  the abundance and d is t r ib u t io n  of g rizz ly  
bear food p lan ts  in th ree c lim atic  zones (Craighead e t  a l • 1976 
and 1979).
Grizzly bear food hab its  were extensively  studied in Yellow­
stone National Park by Mealey (1975), Craighead ( in  p rep .) , and 
Craighead e t a l . (unpubl, d a ta ) ;  in the Scapegoat Wilderness Area 
by Sumner and Craighead (1973) and Craighead e t  a l .  (1976 and 1979). 
and in Glacier National Park by Shaffer (1971). Succulent herb­
aceous vegetation provided a su b s tan tia l  portion  of the bears* 
d ie ts .  These p lan ts  were, generally , widely d is tr ib u te d  although 
some had a r e s t r i c te d  d is t r ib u t io n  and were se le c t iv e ly  sought.
Species used by Gr iz z ly  Bears
The g rizz ly  bear food p la n ts ,  documented in the Scapegoat 
Wilderness area and Yellowstone ecosystem s tu d ie s , th a t were found 
in my study area ,a re  l i s t e d  in Appendix Table 2.
Abundance and D is tr ib u tion  of Grizzly Bear Food Plants
Food p lan t cover (abundance) and occurrence (d is t r ib u t io n )  
were used to  evaluate each zone. Each food p lan t was evaluated 
and re la ted  to o ther food p lan ts  by i t s  rep resen ta tion  in a major 
group and, in tu rn , each zone was evaluated . This provided fo r  a 
comparison among major groups and zones.
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Ecological Landtypes in the Subalpine Zone
Grizzly bear food p lan ts  were abundant and widely d i s t r i ­
buted in a l l  but one ELT. In six  of the seven ELT' s , food p lan ts  
represented over 50% of the ground vegetation,and in four of the 
seven they comprised over 60% (Table 5).
The Dry Forb Grasslands and Ridgetop Glades contained the 
g rea tes t proportion of food p lan ts  per type in the subalpine zone 
with 72.0 and 67.7%, resp ec tiv e ly . The la rg e s t  v a r ie ty  (23 species) 
of food p lan ts  th a t  occurred a t the 5% leve l of recording was also 
found in the Dry Forb Grasslands. Craighead e t  a l . (1979) also  
reported th a t  the highest percent cover of food p lan ts  was found 
in th a t ELT.
In the Selw ay-B itterroot, as well as in the Scapegoat 
s tud ies , Xerophyllum tenax was the most abundant food p lan t 
(P la te  10). The problems of in te rp re tin g  abundance vs. p re fe r ­
ence are addressed in  Chapter V.
T^orest Habitat Types in the Subalpine Zone
Two fo re s t h ab i ta t  types, Abies la s iocarp a / Luzula h itchcock ii- 
Vacc in ium scoparium and Pinus a lb ic a u l is - Abies la s  iocarpa, had 
bear food p lan ts  rep resen ting  over 70% of the ground vegetation  
(Table 6 ).
Vaccinium scoparium was the most abundant food shrub in 
both types. The low p r io r i ty  food p lan t ,  Xerophyllum tenax, was 
the most abundant food.
Table 5. Percent abundance and distribution of grizzly bear food plants in seven Ecological Landtypes of the Subalpine G rass-Shrublands (306 plots).
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V egetated Semi-vegetated Ridgetop Dry Forb Wet Forb
Bear Food Plants Talus Talus Glades G rasslands Slab-Rock Benches Snowslides
Xerophyllum tenax 17.2/52.5 17.9/45.0 28.4/68.6 30.7/77.1 19.0/58.2 2.4/25.0 15.9/41.2
C arex geyeri 8.9/42.6 7.1/30.0 3.2/28.6 3.5/30.0 2.6/16.4 0.1/ 2.1 2.2/ 5.9
C arex spp. 8.4/29.5 7.0/31.4 5.6/28.6 5.5/40.0 3.8/17.6
Vaccinium scoparium 4.7/26.2 3.6/10.0 7.2/31.4 8.6/45.7 9.1/41.8 2.2/16.7 3.3/29.4
Juncus spp. 4.0/34.4 19.3/60.0 7.0/48.6 4.0/31.4 15.5/80.0 2.7/16.7 0.8/11.8
Gramineae 4.0/23.0 0.7/ 5.0 0.6/ 5.7 0.9/ 7.3 0.4/ 4.2 0.8/ 5.9
Erythronium  grandiflorum 3.3/24.6 2.9/20.0 5.5/40.0 2.8/21.4 4.2/30.9 8.2/54.2
Vaccinium globulare 2.7/16.4 1.4/ 5.0 4.5/22.9 8.4/37.1 2.6/16.4 1.4/ 8.3 0.5/11.8
Hedysarum occidentale 1.7/13.1 0.5/ 5.7
Lomatium dissectum 1.6/ 6.6 0.3/ 2.9
Cirsium  scariosum 1.0/ 9.8 0.2/ 2.9 0.8/11.8
Carex nigricans 1.0/ 1.6 2.1/ 5.0 0.4/ 3.6 0.3/ 2.1
V eratrum  veride 0.8/ 8.2 0.1/ 1.4 0.5/ 1.8 1.1/ 8.3 2.5/29.4
Lonicera utahensis 0.7/ 4.9 0.5/ 2.9 0.6/ 5.7 0.2/ 1.8
O sm orhiza occidentalis 0.7/ 3.3 0.1/ 2.1
Hieracium albertinum 0.6/ 8.2 0.7/ 8.6 0.5/ 7.1
Sambucus cerulea 0.2/ 3.3 0.2/ 2.9 0.1/ 1.4
Poa spp. 0.2/ 1.6 2.7/ 7.1
Ribes lacustre 0.1/ 1.6 0.7/ 5.0 0.2/ 2.9 0.3/ 4.3 0.2/ 1.8
Claytonia lanceolata 0.1/ 1.6 1.7/11.4 0.2/ 2.9 1.2/14.6
Festuca idahoensis 2.9/15.0 1.0/ 8.6 0.4/ 4.3 0.5/ 5.5 0.1/ 2.1
Lomatium cusickii 0.2/ 2.9
Vaccinium caespitosum 0.2/ 2.9
Agropyron spicatum 2.7/ 7.1
Sorbus scopulina 0.6/ 4.3 0.2/ 1.8 0.1/ 2.1
Amelanchier alnifolia 0 .4 /.4 .3 0.5/ 1.8
Rosa spp. 0.2/ 2.9
Calam agrostls rubescens 0.1/ 1.4
Carex scopulorum 19.6/29.2
Carex ro stra ta 14.9/58.3
Calam agrostls canadensis 0.3/ 4.2 3.6/35.3
Juncus m ertenslanus 0.1/ 2.1
Angelica arguta 0.1/ 2.1 0.3/ 5.9
Polygonum bistortoides 0.1/ 2.1
Rubus parviflorus i . 1/17.6
Heracleum lanatum 0.5/ 5.9
Total bear food plants 61^ 58.6 6L7 72.0 6L9 5&^ 35.8
Other species 38^ 41.4 3 2 J 28.0 38^ 44.6 64.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 6 Abundance and d istribu tion  of grizzly bear food plants in four major forest habitat types of the subalpine zone.









































































































The two other fo re s t  types had le s s  than 40% bear food 
p lan t composition with V. scoparium and X, tenax again the most 
abundant species.
Evaluation of Ecological Landtypes in the Subalpine Zone
Grizzly bear food p lan t values for seven ELTs in the sub­
alpine grass-shrublands were compiled from Tables 1 and 2.
Of the to ta l  vege ta tion , 36 food p lan ts  represented 61.5% 
and indicated an important p o ten tia l  food source (Table 7).
Forbs represented 32.2% of the vegeta tion  and Xerophyllum tenax, 
the most abundant and widely d is tr ib u te d  food p lan t,  comprised 
19.0%. Juncus spp. (5.9%) and Erythronium grandiflorum (4.1%) 
contributed  su b s ta n t ia l ly  to  food p lan t abundance. Although not 
as abundant as fo rbs , graminales, p a r t ic u la r ly  Carex, represented 
18.5%. Carex geyeri, jC. scopulorum, and Ĉ. r o s t r a t a , as well as 
the graminales, were important food p lan ts  of the subalpine g rass- 
shrublands and comprised 3 .8 , 3 .6 , and 2.8%, resp ec tiv e ly .
Combined abundance values fo r the graminales was 18.5%. Vaccinium 
scoparium and V. globulare were primary berry producing shrubs 
and c o lle c t iv e ly  comprised 9.6% of the to ta l  vegeta tion  (Table 6 ).
Grizzly bear food p lan ts  were widely d is tr ib u te d  in the sub­
alpine grass-shrublands. Food p lan ts  th a t  were abundant generally  
had a corresponding wide d is t r ib u t io n .  X ,  tenax, the most abundant, 
a lso  occurred more often than a l l  o ther food p lan t species, 55.6%. 
Juncus spp. and _E, grand i f 1orum occurred in 37.3 and 29,7% of 
the p lo ts .  Veratrum veride was the only other forb th a t  had a
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d is t r ib u t io n  value g rea ter  than 5,0%.
Of nine food producing shrub species well represented in the 
ELTs, only V. scoparium and V. globulare were widely dispersed; 
they had d is t r ib u t io n  values of 37.3 and 19.6%. Widely d i s t r i ­
buted graminales were the Carex, with Carex spp. and Ĉ. geyeri 
each occurring in 24.2% of the p lo ts .  Ĉ. r o s t r a ta  with a d is t r ib u t io n  
of 9,2% was the only other highly dispersed graminale.
The remaining food p lan ts  in the subalpine grass-shrublands 
occurred in le s s  than 5% of the p lo ts  with a range of 0.3-4.6%,
Evaluation of Forest Habitat Types in the Subalpine Zone
Four major fo re s t  h a b i ta t  types, Larix ly a l l i i -A b ie s  
la s io c a rp a , Abies lasiocarpa/Luzula h itchcock i  i-V acc in ium scoparium, 
Abies 1asiocarpa/ Luzula hitchcockii-M enziesia fe rru g in ea , and 
Pinus a lb icau lis-A bies  la s io ca rp a , in the subalpine zone of the 
Selw ay-Bitterroot Wilderness Area provided an abundance of g rizz ly  
bear food p lan ts  (Table 8 ). Bear food p lan ts  provided a g rea ter 
portion  of the undergrowth vegeta tion  in h ab i ta t  types Abies 
la s io c a rp a / Luzula hitchcockii-V  acc in ium scoparium and Pinus 
a lb icau lis-A bies  la s iocarp a  than in the Larix ly a l l i i -A b ie s  
la s io c a rp a and Abies la s  iocarpa/ Luzula hitchcockii-M enziesia 
ferrug inea  types. Food p lan t composition was 79.9 and 74,1%, 
re sp ec tiv e ly . In the Abies la s io ca rp a / Luzula hitchcockii-Vaccinium 
scoparium type, X. tenax and V. scoparium were predominant and had 
a combined to ta l  cover of 68.1% (Table 8 ). The Pinus a lb ic a u l is -  
Abies las iocarpa  fo re s t  type was dominated by the food p lan ts
36
Table 7. Abundance and d is tr ib u tio n  of grizzly  bear food
































































Table 7 (continued) 37
Percent Percent
Bear Food P lants Abundance D is tr ib u tion
Forbs (co n t.)
Hieracium albertinum 0.3 4.2
Cirsium scariosum 0.3 2.9
Osmorbiza occidental is  0.2 1.0
Bubus parv if lo ru s  0.1 1.0
Heracleum lanatum 0.1 0.3
Angelica arguta 0.1 0.7
Subtotal 32.2
Shrubs
Vaccinium scoparium 5.9 37.3
Vaccinium globulare 3.7 19.6
Lonicera utahensis 0,4 2.9
Bibes la cu s tre  0.2 2.3
Amelanchier a ln i f o l i a  0.2 1.3
Sorbus scopulina 0.2 1.6
Sambucus ceru lea  0.1 1.3
Rosa spp. 0.1 0.7
Subtotal 10.8
Summary




X* ten ax ,  Cm g eyeri» and V̂. scoparium where they comprised 60.4% 
of the vege ta tion . Bear food p lan ts  were lo ss  abundant in the 
Larix ly a l l i i -A b ie s  la s iocarpa  and Abies 1asiocarpa/ Luzula 
hitchcockii-M enziesia ferrug inea types and accounted fo r  38.8 and 
39.0% of the undergrowth cover. As in the other types, X. tenax 
and V. scoparium were the major food p lan ts  and had a combined 
abundance of 27.0% in the Larix ly a l l i i -A b ie s  la s iocarp a  type 
and 28.6% in the Abies 1asiocarpa/Luzula hitchcockii-M enziesia 
ferrug inea type. X. tenax and V. scoparium were the most abundant 
and widely d is tr ib u te d  food p lan ts  in the subalpine fo re s t  and 
represented  27.3 and 16.0% of the to ta l  undergrowth vegeta tion , 
re sp ec tiv e ly . Of a l l  samples, X« tenax occurred in 78.4% while 
V. scoparium occurred in 71.6% (Table 8). Erythronium grand i f 1orum, 
V. glo b u la re , and Ĉ. geyeri were o ther food p lan ts  th a t  comprised 
more than 1% of the to ta l  ground vegeta tion . Bear food p lan ts  
accounted fo r  56.6% of the understory fo re s t  vegeta tion .
Z* a lb ic a u l is  was a major component of the subalpine 
fo re s t  and represented 23.8% of the fo re s t  composition (Table 9 ). 
Although i t  occurred in 66.4% of a l l  p lo ts ,  i t  averaged only 6,7% 
coverage per p l o t •
Craighead e t  a l .  (1976 and 1979) evaluated the subalpine 
coniferous fo re s ts  as an energy source for g rizz ly  bears.
Vaccinium scoparium, Xcrophyllum tenax , and Carex geyeri were 
the major undcrstory  food p la n ts .  Bear food p lan ts  represented 
59.4% of the fo re s t  understory vege ta tion  in the Craighead s tu d ie s .
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Table Summary of percent abundance and percent d is t r ib u t io n  of g rizz ly
bear food p lan ts  in  four major fo re s t  h ab i ta t  types of the 
subalpine zone (134 p lo ts ) .
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Table Percent canopy cover and occurrence of Pinus a lb ic a u l is  in the






Total percent fo re s t  canopy
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Finus a lb ic a u l is  seeds were an important food source in subalpine 
fo re s t  canopy in the Scapegoat Wilderness Area.
Ecological Landtypes in the Temperate Zone
Among ecological landtypes of the temperate zone, a wide 
range in bear food p lan t abundance occurred with a low of 42.0 
and a high of 94.6% (Table 10). Of the s ix  ELTs, four exceeded 
50% in food p lan t composition.
The Serai Stages (Burns) had the g rea tes t  abundance of food 
p lan ts  with 94.6%. Food p lan t composition in the burns was exceed­
ingly la rge  because of the preponderance of Xcrophyllum tenax .
This marginal food p lan t represented 57.7% of the vegetative cover. 
However, vacciniurns (p re ferred  food p lan ts )  were more abundant in 
the burns than in a l l  o ther ELTs with 22.5%. The Dry Forb Grass­
lands also  had an abundant food p lan t composition with 75.5%.
Forest Habitat Types in the Temperate Zone
Abundance of bear food p lan ts  in the temperate fo re s t  was 
precluded by the extensive dense overstory associated with moist 
s i t e  h ab i ta t  types.
The Abies 1asiocarpa/ Xerophyllum t e nax- Vaccinium globulare 
fo re s t  type had 88.9% of the vegeta tion  in food p lan ts  (Table 11). 
Vaccinium globulare and V. scoparium were abundant and widely 
d is tr ib u te d ;  they represented 19.9 and 16.6% of the vegeta tion . 
Xerophyllum tenax , 47.2%, was the most abundant food p lan t .
None of the o ther th ree  major fo re s t  h a b i ta t  types.exceeded
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Table 10. P ercen t abundance and d istribu tion  of g riz z ly  b e a r  food plants in six  Ecological Landtypes of the T em pera te  G rass-S hrub lands (231 plots]
Vegetated D ry Forb S era i Stages Wet Forb
B ear Food P lan ts Talus G rasslands (Burns) Slab-R ock Benches Snowslides
Vaccinium  globulare 10.7/50.0 12.4/50.0 7.2/ 75.0 1.7/10.5 0.3/ 4.2 1.8/17.4
Xerophyllum tenax 9.3/35.7 25.7/77.1 57.7/100.0 28.2/68.4 1.0/ 4.2 12.8/50.0
V era trum  veride 4.4/35.7 1.2/ 6.3 2.0/14.6 4.4/41.3
Erythronium  grandiflorum 4.4/35.7 3.1/20.8 0.9/ 12.5 2.3/15.8 0.4/ 5.2
Gram ineae 2.9/42.9 2.5/31.3 2.9/26.3 2.2/13.5 2.5/26.1
O sm orh iza occidentalis 2.4/35.7 0.1/ 2.1 0.6/ 6.3 0.1/ 2.2
C arex  geyeri 2.0/28.6 7.6/60.4 12.6/100.0 1.1/10.5 1.7/21.7
C arex  spp. 1.5/14.3 2.4/22.9 9.2/42.1 15.9/53.1 2.8/21.7
C irsium  scariosum 1.5/21.4
H edysarum  occidentale 1.5/21.5 0.7/ 8.3 0.1/ 1.0
Sorbus scopulina 1.0/ 7.1 0.7/ 8.3 0.5/ 8.7
R ibes la c u s tre 1.0/ 7.1 0.3/ 4.2 0.2/ 4.3
L onicera  u tahensis 1.0/ 7.1 0.3/ 4.2 0.2/ 4.2 0.9/13.0
Lomatium dissectum 0.5/ 7.1
Amelanchier alnifolia 4.5/29.2 0.9/ 12.5 1.1/10.9
Vaccinium scoparium 3.7/25.0 15.3/ 87.5 9.8/42.1 0.3/ 2.1 0.9/17.4
C alam agrostis rubescens 2.9/16.7 0.6/ 5.3 0.2/ 3.1 0.3/ 4.3
Poa spp. 2.1/ 6.3 0.1/ 1.0
Juncus spp. 1.3/ 8.3 10.9/47.4 0.1/ 1.0
Rubus parviflorus 1.1/ 8.3 0.9/ 8.7
Rosa spp. 0.7/10.4 0.5/10.9
Claytonia lanceolata 0.5/ 6.3 0.1/ 1.0
Agropyron spicatum 0.3/ 2.1
Festuca idahoensis 0.3/ 4.2
Angelica argu ta 0.3/ 4.2 0.3/ 6.5
C alam agrostis canadensis 0.3/ 4.2 8.5/34.4 8.3/39.1
B erberis  repens 0.1/ 2.1
Sambucus cerulea 0.1/ 2.1 0.2/ 4.3
H ieracium  albertinum 0.1/ 2.1
F rag aria  virginiana 0.1/ 2.1
Sym phoricarpos alb us 0.1/ 2.1 0.3/ 6.5
Carex scopulorum 17.1/39.6
V accinium  occidentale 5.9/26.0
C arex  ro s tra ta 5.3/16.7
Carex in terio r 1.3/ 2.1
Carex m ertensii 0.9/ 2.1
C arex  lenticularis 0.1/ 1.0
Polygonum b isto rto id es 0.1/ 1.0
M êlica spectab ilis 1.3/ 6.5
H eracleum  lanatum 0.2/ 4.3
Total b e a r  food plants 4^T 75^ 94.6 66 ^ 6 2 ^ 42.0
O ther species &L9 2 4 ^ 5.4 33^ 37^ 58.0
Total 100.0 100.0 100.0 100.0 100.0 100.0
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40% in food p lan t abundance* The vaccinlums were generally  the 
most abundant food p lan ts  in those types.
Evaluation of Ecological Landtypes in the Temperate Zone
Table 12, a l i s t  of g rizz ly  bear food p lan ts  for the 
temperate grass-shrublands, was compiled from Tables 3 and 4,
Food p lan ts  were s l ig h t ly  le s s  abundant than in the subalpine zone.
A s ig n if ic a n t  d iffe rence  in the food p lan t rep resen ta tion  
was apparent* Forb food p lan ts  accounted fo r  18.0% of the vege­
ta t io n  in the temperate zone as compared to  32.2 in the subalpine 
zone (Table 12). The su b s ta n tia l  decrease in forbs was p r in c ip a lly  
a r e s u l t  of an abrupt decrease in th ree food plants* Xerophyllum 
tenax, though s t i l l  the most abundant food forb , comprised 12.2% 
of the vegeta tive cover, but was 6.8% le s s  common than in the sub­
alpine grass-shrublands* Erythronium grandiflorum and Juncus spp. 
accounted fo r  only 1.2 and 0.8% of the p lan t cover in the temperate 
zone as opposed to  4.1 and 5.9% in the subalpine fo r a d ifference 
of 2.9 and 5*1%. Veratrum v er id e , though not p a r t ic u la r ly  abundant 
(2.4%), had a su b s ta n tia l  increase in cover value.
In co n tra s t ,  the graminales were the major group of bear food 
p lan ts  and represented 30.8% of the vegeta tion  in the temperate 
grass-shrublands. Calamagrostis canadensis (5.7%) was the most 
abundant g rass . Carex spp. and C *  scopulorum were the predominant 
sedges and had values of 8.3 and 7.2%.
The vacciniums were major components of the food shrubs. 
Vaccinium g lobu la re , V. occiden ta le , and V. scoparium accounted
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Table 11 Abundance and d istribution of grizzly bear food plants in four maior forest habitat types of the temperate zone.










































































































fo r  3 .9 , 2 .5 , and 2.0% of the vegetation, respec tive ly  (Table 12).
Food p lan ts  were widely d is tr ib u te d  in the temperate grass- 
shrublands. X. tenax , 39.0%, was the most frequently  found food 
forb followed by V_, veride and JE. grand i f  1 orum with 17,7 and 10.4% 
occurrence in a l l  p lo ts .  Other forbs th a t  occurred in more than 
5% of the sample p lo ts  were Juncus spp. and Osmorhiza occidental i s . 
Calamagrostis canadensis (22.9%) and C *  rubescens (6,1%) were the 
most dispersed g rasses . The sedges were p a r t ic u la r ly  well d i s t r i ­
buted with Carex spp ., geyeri ,  C^, scopulorum, and Cm r o s t ra ta  
d is t r ib u t io n  values of 35.5, 22.1, 16.5, and 6.9%, resp ec tiv e ly . 
Vaccinium g lobulare , 22.1%, scoparium, 16.0%, and V, occiden ta le , 
10,8%, were widely d is tr ib u te d  food shrubs. Amelanchier a ln i fo l ia  
and Lonic e ra u tahensis  were the only other shrubs with d is t r ib u t io n  
values g rea te r  than 5% (Table 12).
Evaluation of Forest Habitat Types in the Temperate Zone
The temperate fo re s t  was considered an important energy 
source fo r  g rizz ly  bears in the Scapegoat Wilderness Area by 
Craighead e t  a l . (1976 and 1979). The xeric  h ab ita t types Abies 
la s  iocarpa/Xerophyllum t enax-Vacclnium g lobulare , Ables la s iocarp a / 
Xerophyllum tenax—Vaccinium scoparium, and Fseudotsuga menziesia/ 
Cal amagrostis rubescens each had bear food p lan ts  exceeding 80% 
of the ground cover whi l e the moist type, Abies la s io ca rp a /
Menziesia  fe r ru g in ea , had food p lan ts  representing  only 35.6%.
Bear food p lan ts  were 72.2% of the fo re s t  understory vegetation 
there . The moist s i t e  h a b i ta t  types in  the Selway-Bitterroot
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Table 12. Abundance and d is tr ib u t io n  of g rizz ly  bear food p lan ts
in the grass-shrublands of the temperate zone. (231 p lo ts )











Carex ro s t ra ta  
Calamagrostis rubescens 
Carex in te r io r  
Carex m ertensii 
Poa spp.




































Rubus parv iflo ru s










Table 12 (continued) A7
Percent Percent
Bear Food Plants Abundance D is tr ib u tio n
Forbs (co n t.)
Hedysarum occidentale  0.2 3.5
Cirsium scariosum 0.1 1.3
Claytonia lanceo la ta  0.1 1.7
Angelica arguta 0.1 2.2
Heracleum lanatum 0.1 0.9
Subtotal 18.0
Shrubs
Vaccinium globulare 3.9 22.1
Vaccinium occidentale 2.5 10.8
Vaccinium scoparium 2.0 16.0
Amelanchier a ln i f o l i a  1.2 8.7
Lonicera utahensis 0.4 5.6
Sorbus scopulina 0.3 3.9
Rosa spp. 0.3 4.3
Ribes la cu s tre  0.2 2.2
Symphoricarpos albus 0.1 1.7
Sambucus ceru lea  0.1 1.3
Subtotal 11.0
Summary




coincided with the findings of Craighead e t  a l • (1979) and Scaggs 
(1979) in th a t  they contained r e la t iv e ly  small amounts of g rizz ly  
bear food p lan ts  while food p lan ts  in the xeric  type were abun­
dant. Xerophyllum tenax> Vaccinium scoparium, and V^. globul are 
were the predominant bear food p lan ts  in the Abies la s iocarp a /
Luzula hitchcockii-M enziesia ferruginea fo re s t  h a b i ta t  type of 
the temperate zone.
Bear food p lan ts  represented 35.4% of the undergrowth vegeta­
t io n  in the fo re s t  h a b i ta t  type (Table 9 ) .  Food p lan ts  comprised 
38.5% of the vegetation  in the Abies 1asiocarpa/Menziesia ferruginea 
h a b i ta t  type with Xerophyllum tenax, Vaccinium globulare , and 
Calamagrostis canadensis predominating. Habitat type Abies la s iocarp a / 
C lin ton ia  u n if lo ra  had the lowest food p lan t composition with 
23.6%; X ,  tenax and V. globulare were the major food p lan ts .  In 
co n tras t to  the moist s i t e  types, bear food p lan ts  represented 
88.9% of the undergrowth vegeta tive  cover in the Abies la s io ca rp a / 
Xerophyllum t e nax-Vaccinium globulare fo re s t  h a b i ta t  type. X. 
tenax, V. g lobulare , and V. scoparium accounted fo r  47.2, 19.9,
and 16.6% of the cover, re sp ec tiv e ly .
The temperate fo re s t ,  represented by tne four major h a b i ta t
types, had bear food p lan ts  comprising 45.1% of the ground vegeta tion;
the major food p lan ts  were X. tenax, V, g lobulare , and V. scoparium 
(Table 13). Other food p lan ts  comprising more than 1.0% of the 
vegeta tion  were Carex spp., Calamagrostis canadensis, and Erythronium 
gr and i f 1orum.
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Table 13 Summary of percent abundance and d is t r ib u t io n  of g r izz ly  bear
food p lan ts  in four major fo re s t  h ab ita t  types of the temperate 
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Habitat Evaluation of the Subalpine and Temperate Zones
A numerical value to evaluate each zone in terms of g rizz ly  
boar h a b i ta t ,  computed using f iv e  parameters assigned by Craighead 
e t  a l . (1976 and 1979), is  presented in Table 14.
The area of each zone re f le c ted  the biomass p o ten tia l  of 
the g rizz ly  bear food p lan ts  and was a fac to r  in ca lcu la tio n .
Food p lan ts  in both the ground vegetation  and the fo re s t  canopy 
(jP. a lb icau l i s ) were summed to  a rr ive  at a to ta l  food p lan t abund­
ance value fo r  each zone. F ina lly , the percent of food p lan t 
abundance was m ultip lied  by the acreage percent and the product 
divided by 100 to  a rr iv e  a t the ra t in g  fo r  each zone. The la rge r  
the product the more important the zone. A numerical ra t in g  was 
given each zone.
The subalpine zone was the most important zone with regard 
to  g r izz ly  bear h ab i ta t  with a zone ra t in g  of 37.4. The subalpine 
zone in the Scapegoat Wilderness evaluated by Craighead c t a l . 
(1976 and 1979) was also  ra ted  as b e t te r  than the temperate zone.
Grizzly and Black Bear A ctiv ity
Observations
No observations of e i th e r  g rizz ly  or black bear were made 
during the two f ie ld  seasons. The vegetation  in a l l  portions of 
the study area was ground surveyed a t l e a s t  once with the m ajority  
transec ted  twice and some three or more times. All surveying was 
done, almost exclusively , away from Forest Service t r a i l s .  In
Table 14. Habitat Rating System.
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Rating Categories Subalpine Zone Temperate Zone
Evaluation Method Bear Food P lants Bear Food Plants
Acreage Value (%) 45.2 54.8
Food Plant Abundance 
(% ground vegeta tion)
59.0 51.9
Food Plant Abundance 
(% overstory  vegeta tion  
P. a lb ic a u lis )
23.8 1 .4
Total Food Plant 
Abundance Value
82.8 53.3
Climatic Zone Rating 




addition  to  v is i t in g  a l l  po rtions , many hours were spent scanning 
the area with 8-15 variab le  power binoculars and a 20-60 variab le  
power te lescope.
Personnel of the U.S. Geologic Survey in tensive ly  surveyed 
the Selway-Bitterroot Wilderness Area during the second f ie ld  
season (1978). My study area was p a r t  of a region where low 
a l t i tu d e  h e licop te r  reconnaissance was employed for several weeks. 
Neither the p i lo t  nor the research team saw any bears during the 
f l ig h t s  th a t  transected  my study area several times d a ily . Two 
black bears, a sow with one cub, were seen near Big Foot lake 
approximately 2 miles (3km) southwest of Hunter Peak outside of 
the study area.
One lo ca l o u t f i t t e r  s ta ted  th a t  he had not seen any bears 
in the area fo r a t le a s t  3 years . He fu r th e r  mentioned th a t black 
bears had, in previous years , frequented camps and were a nuisance 
to  some o u t f i t t e r s .
Sign
As mentioned previously , reconnaissance through the study 
area was ex tensive. However, very l i t t l e  bear sign was recorded. 
Four sca ts  were found th a t  were apparently from black bears. Two 
of the sca ts  were seen along one t r a i l  and the o thers some d istance 
away from t r a i l s . Only one main Forest Service t r a i l ,  along the 
Rock Creek Drainage, leads in to  the study area and the extensive 
horse and foot trav e l the t r a i l  accommodated made the opportunity 
fo r  observing sca ts  or tracks short l iv e d .  During the vegetation
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sampling, tran sec ts  were made along routes such as ridges and 
mountain passes th a t were p o te n t ia l ly  na tu ra l t rav e l corridors  
fo r  b e a rs . Numerous areas with high d e n s i t ie s  of bear food p lan ts  
were also  transec ted ; however, bear signs were not found in those 
a re a s .
Bear Population Evaluation
Data re la te d  to bear a c t iv i ty  were scant and inconclusive. 
However, in l ig h t  of the extensive ground surveying th a t  was 
done, the lack of observed bear a c t iv i ty  indicated th a t  few 
bears inhabited the area.
Grizzly bears , i f  occurring a t a l l ,  were considered not 
to  have a v iab le  population in the Selw ay-Bitterroot Wilderness 
by Craighead e t  a l . (1974). No data were found to  con trad ic t th is ,
54
P la te  1. G lacial cirque basin . Jagged ridge  around Lake 
Cap i tan  w ithin  the subalpine zone.
P la te  2. Vegetated Talus. Abrupt boundaries with l i t t l e  or
no t r a n s i t io n  in to  the Bare Talus were c h a r a c t e r i s t i c .  




P l a t e  3 .  R i d g e t o p  G l a d e s .  P i n u s  a l b i c a u l i s  and  s t u n t e d  A b i e s  
l a s i o c a r p a  d o m i n a t e  t h e  o p e n  f o r e s t  c a n o p y .
P l a t e  4 .  Wet F o r b  B e n c h e s .  C a r e x  s c o p u l o r u m  and  C»  r o s t r a t a  
w e re  c h a r a c t e r i s t i c  o f  t h e s e  w e t  b e n c h  a r e a s .
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P l a t e  5 .  Dry F o rb  G r a s s l a n d s .  T h i s  e c o l o g i c a l  l a n d t y p e  ( b a c k ­
g ro u n d  ) c o m p r i s e d  a  l a r g e  p o r t i o n  o f  b o t h  t h e  
s u b a l p i n e  and t e m p e r a t e  z o n e s  o n  s o u t h e r l y  e x p o s u r e s  
(Wet F o r b  B ench  i n  f o r e g r o u n d ) ,
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P l a t e  6 ,  S lab -R ock .  T h is  major  ELT was d i s t i n g u i s h e d  by 
exposed bedrock  and minimal s o i l  deve lo p m en t .
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P l a t o  7 ,  S n o w s l i d e s .  The Snowsi  i d e s  ( b a c k g r o u n d ,  a bo v e  S o u t h  
L o s t  H o rse  C r e e k )  w ere  num erous  and g e n e r a l l y  
t r a n s e c t e d  t h r o u g h  b o t h  t h e  s u b a l p i n e  and t e m p e r a t e  
z o n e s .  L o s t  H o rse  Lake  i s  i n  t h e  f o r e g r o u n d .
P l a t e  8 .  P i n u s  a l b i c a u l i s  s n a g s .  S t a n d s  o f  d e a d  and d y i n g  P .
a l b i c a u l i s  w e re  e v i d e n c e  o f  p a s t  and p r e s e n t  i n f e s t a ­




P l a t e  9 .  S e r a i  S t a g e s  ( B u r n s ) .  One s m a l l  b u r n  ( l e f t  c e n t e r )
was e n c o u n t e r e d  and was c h a r a c t e r i z e d  by X e r o p h y l lu m  
t e n a x  and V a c c in iu m  s c o p a r i u m .
P l a t e  1 0 .  X e ro p h y l lu m  t e n a x . T h i s  low p r i o r i t y  g r i z z l y  b e a r  




I described a rep resen ta tive  portion  of the Selway- 
B it te r ro o t  Wilderness Area based on vegeta tional and landform 
c h a ra c te r is t ic s  and, more sp e c if ic a l ly ,  in terms of the vegetative 
components considered important to g rizz ly  bears. This descrip­
t io n  was an i n i t i a l  task to  serve as a data base and preliminary 
evaluation  of an area th a t  once supported a viable population 
of g rizz ly  bears, but no longer docs so.
Idea lly , an evaluation of g rizz ly  bear h a b i ta t ,  or any 
species h a b i ta t ,  should address a l l  the h ab ita t  components and 
r a te  them in order of importance. The ra t in g  of individual 
ecological landtypes and fo re s t h ab ita t  types in the study area 
was precluded by several gaps in current knowledge of g rizz ly  
bear h a b i ta t  requirements. Consequently, a complete ra t in g  of each 
component is  premature at th is  time. However, these basic data 
can be reevaluated in the future as new information on h ab ita t  
requirements becomes availab le .
Land area was a fac to r  in ca lcu la ting  the zone ra t in g  
(Table 14). I t  should also be a fac to r  in ca lcu la tin g  the impor­
tance of smaller h ab i ta t  components. Within the subalpine zone, 
two ecological landtypes, the Vegetated Talus and Slab-Rock, had 
id en tic a l  bear food p lan t coverages of 61.9% (Table 5 ). To 
evaluate these two ELTs as id en tica l in importance to  the g rizz ly , 
based on food p lan t abundance alone, would have been misleading
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fo r  several reasons. Total biomass p o te n tia l  between the two 
types is  re f le c ted  in the extreme d ifference in th e i r  land area.
Only 2.9% of the subalpine zone was designated as Vegetated 
Talus whereas 9.3% was Slab-Rock,
Food p lan t d iv e rs i ty  is  another fac to r  th a t  should be used 
to  accurately  evaluate the p o te n tia l  of a p a r t ic u la r  ELT or 
fo re s t  h a b i ta t  type. The number of food p lan t species varied  by 
25% between the two above types with the Vegetated Talus represented 
by 20 species and the Slab-Rock by 15. Although to ta l  food p lan t 
abundance was id e n t ic a l ,  i t  was d is tr ib u te d  among more species 
in the Vegetated Talus. Sumner and Craighead (1973), Mealey 
(1976), and Craighead e t a l .  (1979) addressed the variance in 
numbers of food p lan ts  in evaluating land type importance to  the 
g rizz ly  bear. A v a r ie ty  of food p lan ts  was assummed to  be advanta­
geous to  the g rizz ly  bear and was appropria te ly  considered in 
th e i r  evaluations. Species abundance and v a r ie ty  can accurately  
ind ica te  a h ab i ta t  p o te n t ia l ,  but ra t in g  the h a b i ta t  and i t s  
components is  a more in t r ic a te  and p recise  m atter.
Grizzly bear food h ab its  were studied by Mundy (1963),
Sumner and Craighead (1973), Mealey (1975), Mealey and Jonkel 
(1975), Pearson (1975), Craighead e t  a l .  (1976 and 1979),
Hamer e t  a l .  (1977), Husby et a l .  (1977), Husby and McMurray (1978), 
and Craighead e t a l .  ( in  p re p .) .  However, only recen tly  have 
advancements been made in quantifying the r e la t iv e  importance of 
indiv idual food p lan t species . Sumner and Craighead (1973),
Mealey (1975 and 1976), Craighead e t  a l .  (1976 and 1979), Husby 
e t a l .  (1977), and Husby and McMurray (1978), assigned values to  a
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v a rie ty  of food p lan ts  based on several parameters. Generally, 
the values were calcula ted  from re s u l t s  of g rizz ly  bear feca l 
analyses, chemical analyses of sp ec if ic  food p la n ts ,  or both. 
Seasonal a v a i la b i l i ty ,  abundance, and d is t r ib u t io n  were also 
evaluating  fac to rs  used by Craighead e t  a l .  (1979).
The inclusion of preference in ra t in g  food p lan t impor­
tance is  e sp ec ia lly  important with regard to  the g rizz ly  bear.
The g rizz ly  has exhibited  s e le c t iv i ty  and preference in foraging 
(Craighead e t a l .  1979). P referred food p lan ts  may be sought 
seasonally  to  the exclusion of o ther p lan ts  and would have a 
consequent high value. S im ilarly , some p lan ts ,  though u t i l iz e d  
by bears, may be of only inciden ta l use and, thus, would have a 
low value.
Preference values, although implied from fecal analyses, 
have not been s u f f ic ie n t ly  documented. Craighead c t a l . (1979) 
have documented the r e la t iv e  preferences of g rizz ly  bears fo r  a 
wide range of foods, but fu r th e r  work is  needed. The g rizz ly  bears 
s e le c t iv i ty  fo r  the f r u i t  of Vaccinium spp., fo r example, has been 
well documented through both feca l analyses and d ire c t  observations 
of foraging bears. Much needs to be known concerning the g r iz z ly 's  
s e le c t iv i ty  fo r  species of grasses and sedges th a t  are consumed 
abundantly and frequen tly . Hamer e t a l . (1977) addressed 
some problems associated with the id e n t i f ic a t io n  of graminoids in 
se lec tiv e  feeding.
The b ias introduced by including highly abundant, but low 
p r io r i ty ,  food p lan ts  in ca lcu la tin g  food p o ten tia l  was tre a te d  by
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Craighead e t a l .  (1979). Bear food p lan ts  were to ta led  with and 
without those p la n ts .  In tha t study, Xerophyllum tenax was recog­
nized as a low p r io r i ty  food. The b ias p o te n t ia l ly  introduced by 
the abundance of X. tenax in my area was even more pronounced.
For example, the Temperate Serai Stages (Burns) had the h ighest 
percentage (94.6) of bear food p lan ts  compared to  the to ta l  
vege ta tion . This type apparently had the g rea tes t  p o ten tia l  for 
bears . However, X. tenax represented 57,7% of the ground vegeta­
t io n  (Table 10). To d e le te  th a t  p lan t alone would r e s u l t  in a 
food p lan t composition of 36.9% and would probably be a more 
accurate rep resen ta tio n .
Documentation of h i s to r ic a l  g rizz ly  bear food hab its  in the 
Selw ay-Bitterroot Wilderness Area was scarce . Deletion of any 
documented food p lan ts  was premature during th is  study fo r  several 
reasons. Although many food p lan ts  have been evaluated by fecal 
analyses, there are additional p lan ts  u t i l iz e d  by the g rizz ly  th a t  
arc not yet documented. Data concerning food preference were 
in s u f f ic ie n t ,  but are e s se n tia l  to  an accurate evaluation. Plant 
u t i l i z a t i o n  by g rizz ly  bears varies  from population to  population 
and the app lica tion  of values from any s ing le  area would be too 
s u b je c t iv e .
The concentration  of food p lan ts  w ithin a spec if ic  type is  
important and data  concerning th is  parameter needs to  bo considered 
in any ra t in g  ca lc u la t io n . In the Subalpine Snowslides, only 
35.8% of the vegeta tive  composition was bear food p lan ts  and they 
appeared to  be the lowest p o te n tia l  food source. Calamagrostis
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canadons is  » V acciniiim scoparium» and V or a t rum ver ide were some 
major food components, but represented only 3 .6 , 3 .3 , and 2.5% 
of the vegeta tion , re sp ec tiv e ly . Craighead et a l . (1979) ind i­
cated th a t  the g rizz ly  bear can be a se lec tiv e  feeder and u t i l i z e  
areas of food p lan t concentra tion . They calcula ted  the importance 
of sp ec if ic  p lan ts  by considering the abundance of food p lan t 
d e n s i t ie s  with o ther parameters to  a rr iv e  a t preference values.
Some p lo ts  in the Subalpine Snowslides, of my study area, had 
coverage estim ates fo r  each of the th ree mentioned foods in excess 
of 25%,and th a t  would enhance the a t trac t iv en ess  to  bears and 
increase the p o ten tia l  value.
Consequently, to  accurately  ra te  p o ten tia l  g rizz ly  bear 
h a b i ta t  and i t s  components,a complete evaluation for each food 
p lan t must be made based on preference, abundance, d is t r ib u t io n ,  
and other parameters cu rren tly  under in ves tiga tio n . These values 
can be incorporated in to  the data analyses to  a rr iv e  a t a ra t in g  
fo r  any h a b i ta t  component (ecolog ica l landtypes and fo re s t  
h a b i ta t  types).
I f  p o te n tia l  h a b i ta t  connotes p o ten tia l  ré in troduction  
s i t e ,  as i t  should fo r  the Selw ay-Bitterroot Wilderness, then 
add itiona l values can be ca lcu la ted  in the data base. I f ,  for 
example, the ré in troduction  of g rizz ly  bears in to  the Selway- 
B it te r ro o t  is  to come from a population of bears in the Bob 
Marshall-Scapegoat Wilderness ecosystems, then food and landtype 
importance values from the "donor" population area should be 
incorporated in to  the data base of the p o te n tia l  s i t e .  Conversely,
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by comparing food and landtype importance values from a v a r ie ty  
of p o ten tia l  "donor" areas to the p o te n tia l  s i t e ,  the "donor" 
population best su ited  fo r  existence in the new area could be 
iden tified*
The U.S. Forest Service (1975) s ta ted  "P o ten tia l g rizz ly  
bear h a b i ta t  cannot be id en tif ied  without a bear population 
p re sen t."  Contrary to  th a t  statement, I a s se r t  th a t  p o ten tia l  
g rizz ly  bear h ab ita t  can not only be id en tif ied  without a bear 
population, but its*  components can bo evaluated and ra te d .  As 
s tud ies  are completed in areas cu rren tly  supporting g rizz ly  bears, 
evaluating the Selw ay-Bitterroot as a p o ten tia l  ré in troduction  




Within a 40 square mile (104km ) study area of the Selway- 
B it te r ro o t  Wilderness Area, vegeta tion  in ecological landtypes 
and fo re s t  h ab i ta t  types of the subalpine and temperate zones 
was sampled to  evaluate p o te n tia l  g rizz ly  bear h a b i ta t .  From 
the descrip tions  of vege ta tion , the abundance and d is t r ib u t io n  of 
g rizz ly  bear food p lan ts  were compared to  other vegeta tive  compon­
ents to  determine i f  vegeta tion  lim ited  bear numbers in the study 
area.
Of seven ecological landtypes in the subalpine zone, the 
Dry Forb Grasslands had the most g rizz ly  bear food p lan ts  (72.0%) 
and the widest v a r ie ty  (23 components). Xerophyllum tenax , 
Vaccinium scoparium, V. g lobu la re , and Carex spp. were the most 
abundant.
The Abies 1asiocarpa/ Luzula hitchcockii-Vaccinium scoparium 
fo re s t  h a b i ta t  type had bear food p lan ts  comprising 79.9% of the 
ground v ege ta tion . I t  had the g rea tes t  p o te n tia l  fo r  bear food 
p lan ts  of the four major h a b i ta t  types in the subalpine zone. 
Xerophyllum tenax, Vaccinium scoparium, and _V. globulare were the 
most abundant species .
Food p lan ts  in the seven ecological land types of the sub­
alpine grass-shrublands represented 61.5% of the ground vegetation, 
Xerophyllum tenax, Vaccinium scoparium, and species of Carex and 
Juncus were the most abundant and widely d is tr ib u te d  food p la n ts .
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Total g rizz ly  food p lan t composition in the subalpine 
fo re s ts  was 56.6% with Xerophyllum tenaxy Vaccinium scoparium 
and Erythronium grand i f lo r  urn the most abundant and widely d i s t r i ­
buted p la n ts .
Pinus a lb i cau lis  was a unique energy source in the subalpine 
zone and a major component of the fo re s t  canopy where i t  accounted 
fo r  23.8% of the cover.
The temperate grass-shrublands were represented by six  
ecological landtypes. In the Serai Stages (Burns) g rizz ly  food 
p lan ts  represented  94.6% of the ground vege ta tion . However, 
Xerophyllum tenax, a documented but low p r io r i ty  food, was 57.7% 
of the ground vege ta tion . Vaccinium scoparium, Carex geyeri, 
and V. globulare were o ther major food p lan t components. The 
Dry Forb Grasslands were s im ila r to  the same landtype in the 
subalpine zone. Twenty nine food p lan ts  represented 75.5% of the 
ground cover.
Of the four major fo re s t  h a b i ta t  types in the temperate 
zone, only one had g rizz ly  food p lan ts  comprising over 40% of 
the undergrowth. The preponderance of moist and dense-canopy 
fo re s ts  precluded the occurrence of many food p la n ts .  Undergrowth 
in  the Abies la s lo ca rp a / Xerophyllum tenax-Vaccinium globulare 
fo re s t  h a b i ta t  type was composed of 88.9% food p la n ts .  X. tenax,
V. g lobu lare , and V. scoparium were the major components.
Food p lan ts  in the temperate grass-shrublands represented 
58.8% of the undergrowth. Dominant p lan ts  were Xerophyllum tenax , 
Carex spp ., Carex scopulorum, Calamagrostis canadensis, and
l l \
Vaccinium globula rc»
Within the temperate fo re s ts ,  45.1% of the ground vegeta tion  
was g rizz ly  food p la n ts .  Xerophyllum t e nax, Vaccinium g lobulare , 
and scoparium wore the most abundant and widely d is tr ib u te d .
Evaluation of both the subalpine and temperate zones 
re su lted  in ra t in g  the subalpine as superior g rizz ly  bear h a b i ta t .
The evaluation was based on the abundance of g rizz ly  bear food 
p lan ts  in r e la t io n  to  land area. The study area was good grizz ly  
bear h ab i ta t  from the standpoint of vegetation and the vegetation 
was not a l im itin g  fac to r  e ffec tin g  bear numbers.
To accurately  ra te  p o ten tia l  g rizz ly  bear h ab i ta t  and i t s  
components, add itiona l knowledge is  needed concerning g rizz ly  bear 
s e l e c t iv i ty  and preference with regard to  vege ta tion . Analyses of 
food p lan t d iv e r s i ty ,  concentration , and n u tr i t io n a l  parameters 
are cu rren tly  under inves tiga tio n  and the r e s u l t s  should be incor­
porated in to  a ra t in g  of sp ec if ic  food p la n ts .  To ra te  p o ten tia l  
h ab i ta t  as a ré in tro du c tion  s i t e ,  as i t  should be fo r  the Selway- 
B it te r ro o t  Wilderness, additional values can be incorporated in to  
the data  base. By comparing food and landtype importance values 
from a v a r ie ty  of p o te n t ia l  "donor" areas to  the p o ten tia l  s i t e ,  
the."donor" population best su ited  fo r  existence in the new area 
could be id e n t if ie d .
I asso rt th a t  p o te n tia l  g rizz ly  bear h ab i ta t  can be id en tif ied  
and i t s  components evaluated and ra ted  without a bear population 
p resen t. As s tud ies  are completed in areas cu rren tly  supporting 
g r izz ly  bears, evaluating the Selway-Bitterroot as a p o ten tia l  r é in t r o ­
duction s i t e  w ill be p ossib le .
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Appendix Table 1. Acreage of Ecological Landtypes and Forest Habitat Types in the Selway-Bitterroot
Study Area.











Vegetated Talus 332 134 7.4 2.9 1.3
Semi-Vegetated Talus 196 79 4.4 1.7 0,8
Ridgetop Glades 500 202 11.1 4.3 1.9
Dry Forb Grasslands 1132 458 25.2 9,7 4,4
Slab-Rock 1084 439 24.1 9.3 4.2
Wet Forb Benches 588 238 13.1 5.1 2.3
Snowslides 316 128 7.0 2.7 1 .2
Mosaic of Slab-Rock and Wet Forb Benches 348 141 7.7 3 .0 1.4
Total Ecological Landtypes 4496 1820 100.0 38.6 17.4
Larix ly a l l i i -A b ie s  lasiocarpa (860) 1428 578 36.2 12.3 5.5
Abies lasiocarpa/Luzula h itchcock ii  
-Vaccinium scoparium (831) 1204 487 30.6 10.3 4.7
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Appendix Table 1. (continued)










Subalpine (c o n t .)
Abies lasiocarpa/Luzula h itchcock ii  
-Menziesia ferruginea (832)
Pinus alb icau lis-A bies lasiocarpa (850)
Total Forest Habitat Types








732 296 18.6 6.3 2.8
576 233 14.6 5.0 2.2
3940 1595 100,0 33,9 15.3
3200 1296 27.5 12.4
.,636 4711 100.0 45.2
224 91 5.4 1.6 .9
1304 528 31.2 9.2 5.1
72 29 1.7 .5 .3
844 342 20.2 6 .0 3.3
864 350 20.6 6.1 3.4
00
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Appendix Table 1. (continued)























Abies lasiocarpa/Luzula h itchcock ii  
-Menziesia ferruginea (832)
Abies lasiocarpa/Menziesia ferruginea  
(670)
Abies lasiocarpa/Xerophy11 urn tenax 
-Vaccinium globulare (691)
Abies lasiocarpa/C lintonia  uniflora  
-Aralia  naudicaulis (622)
Abies la s  iocarpa/Clintonia uniflora  
-Menziesia ferruginea (625)
Abies lasiocarpa/Calamagrostis canadensis 

























Appendix Table 1. (continued)










Temperate (c o n t .)
Abies lasiocarpa/C lintonia  un iflora
-Xerophyllum tenax (624) 32 13
Pseudotsuga menz iesii/Calam agrostis  
rubescens-Calamagrostis rubescens (323) 16 6
Mosaic o f 691 X 670 164 66



























Appendix Table 2. Grizzly bear food p lan ts  id en tif ied  in the Selway-
B it te r ro o t  Study Area.



















C• i l l o t a  
C. in te r io r  
C* le n t i c u la r i s  
C. m ertensii 
C. n igricans 
C• nova 
C. r o s i i  
C. r o s t r a ta  
C. sc irpo idea
Elk sedge 










Appendix Table 2. (continued)
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Koeleria c r i s t a t a  






T all b ilbe rry  
Dwarf b ilbe rry  
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J . e n s ifo l iu s  
J .  mertensianus 





Erythronium gr and i f 1orum 
Xerophyllum tenax
PINACEAE 









P a rry 's  rush
Sweetvetch
Clover
G lacier l i l y  
Beargrass
Whitebark pine
Appendix Table 2, Ccontinued)
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Scientific Name Common Name
POLYGONACEAE 
Polygonum b is to r to id e s
PORTULACEAE
Claytonia lanceo la ta
ROSACEAE
Amelanchier a ln i f o l ia  
F ragaria  vesca 
F ragaria  V irginiana 
Prunus v irg in ian a  






Lornat ium cu s ic k ii  
L* dissectum 
Osmorhiza occidental is











B iscu it-ro o t 
B iscu it-roo t 
Sweet-cicely
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Appendix Table 3, Percent cover of p lan t species in the Subalpine






Xerophyllum tenax 715 17.2
Carex geyeri 370 8.9
Polygonum phytolaccaefolium 350 8.4
Carex spp. 350 8.4
Trace forbs 250 6.0
Vaccinium scoparium 195 4.7
Gramineae 165 4.0
Juncus spp• 165 4.0
Erythronium grandiflorum 135 3.3
Vaccinium globulare 110 2.7
Penstemon e l l ip t ic u s 90 2.2
Hedysarum occidentale 70 1.8
Lomatium dissectum 65 1.6
Mertensia c i l i a t a 60 1.4
Phyllodoce empetriformis 55 1.3
Artemisia ludoviciana 50 1.2
Delphinium occidentale 50 1.2
Luzula h itchcock il 50 1.2
Polemonium occidentale 45 1.1
Senecio t r ia n g u la r is 40 1.0
Anemone occidental is 40 1.0
Cirsium scariosum 40 1.0
Carex nigricans 40 1.0
Trifolium agrarium 40 1.0
Valariana s itchens is 40 1.0
Veratrum Veride 35 0.8
Lonicera utahensis 30 0.7
Osmorhiza occidenta l l s 30 0.7
Boykinia major 30 0.7
Spiraea densiflo ra 30 0.7
Hieracium albertinum 25 0.6
Hypericum formosura 25 0.6
Solidago spp. 20 0.5
P o te n t i l la  d iv e r s i fo l ia 20 0.5
C a s t i l l e ja  spp. 20 0.5
Senecio integerrimus 20 0.5
Juniperus communis: 20 0.5
Penstemon a lbertinus 15 0.4
Potent i l l a  glandulosa 15 0.4
Thalictrum occidentale 15 0.4
Arnica l a t l f o l i a 15 0.4
Ranunculus e schscho ltz ii 15 0.4
Ranunculus populago 15 0.4







Aster in te g r l fo l iu s 10 0.2
Agastache u r t i c l f o l i a 10 0.2
Sambucus ceru lea 10 0.2
Poa spp. 10 0.2
Aqulleja flavescens 10 0.2
Viola g lab e lla 10 0.2
A chillea m illefolium 10 0.2
Senecio spp. 10 0.2
Ribes la cu s tre 10 0.2
Arenaria spp. 5 0.1
Antennaria spp. 5 0.1
Penstemon flavescens 5 0.1
Phlox spp. 5 0.1
Eriogonum flavum 5 0.1
Claytonia lanceo la ta 5 0.1
Ped icu laris  bracteosa 5 0.1
Hackelia micrantha 5 0.1
Penstemon spp. 5 0.1
Anaphalis margaritacea 5 0.1
Abies las iocarpa  reproduction 20 0.5
Pinus a lb ic a u l is  reproduction 15 0.4
Total 4150 99.9
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Aï>pendix Table 4. Percent occurrence of p lan t species in the Sub­




Trace forbs 37 60.7
Polygonum phytoiaccaefolium 33 54.1
Xerophyllum tenax 32 52.5
Carex geyeri 26 42.6
Juncus spp. 21 34.4
Carex spp. 18 29.5
Vaccinium scoparium 16 26.2
Erythronium grand i f 1orum 15 24.6
Gramineae 14 23.0
Penstemon e l l ip t ic u s 12 19.7
Vaccinium globulare 10 16.4
Hedysarum occidentale 8 13.1
Polemonium occidentale 7 11.5
Luzula h itchcock ii 7 11.5
Trifolium agrarium 7 11.5
Phyllodoce empetriformis 6 9.8
Spiraea d en s if lo ra 6 9.8
Cirsium scariosum 6 9.8
Anemone occidental is 5 8.2
Hieracium a lb e r t inum 5 8.2
Veratrum veride 5 8.2
Valariana s itchens is 5 8.2
Lomatium dissectum 4 6.6
Artemisia ludoviciana 4 6.6
Solidago spp. 4 6.6
C a s t i l l e ja  spp. 4 6.6
Lonicera utahensis 3 4.9
Penstemon a lb e r t  inus 3 4. 9
Boykinia major 3 4.9
Delphinium occidentale 3 4.9
Senecio t r ia n g u la r is 3 4.9
P o te n t i l l a glandulosa 3 4.9
Arnica 1a t i f o l i a 3 4.9
Juniperus communis 2 3.3
Osmorhiza occidental is 2 3.3
Mertensia c i l i a t a 2 3.3
Po ten ti l i a  d iv e r s i fo l ia 2 3.3
Thalictrum occidentale 2 3.3
Sambucus cerulea 2 3.3
Ranunculus e schscho ltz ii 2 3.3
Aquileja flavescens 2 3.3
Senecio integerrimus 2 3.3





Hypericum formosum 2 3.3
Viola g labe lla 2 3.3
Achillea millefolium 2 3.3
Ribes la cu s tre 2 3.3
Arenaria spp. 1 1.6
Aster in te g r i fo l iu s 1 1.6
Agastache u r t i c i f o l i a 1 1.6
Antennaria spp. 1 1.6
Penstemon flavescens 1 1.6
Phlox spp. 1 1.6
Eriogonum flavum 1 1.6
Poa spp. 1 1.6
Ranunculus populago 1 1.6
Claytonia lanceo la ta 1 1.6
P ed icu laris  bracteosa 1 1.6
Carex nigricans 1 1.6
Hackelia micrantha 1 1.6
Senecio spp. 1 1.6
Anaphalis margaritacea 1 1.6
Penstemon spp. 1 1.6
Abies las iocarpa  reproduction 4 6 «6
Pinus a lb ic au lis  reproduction 3 4.9
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Appendix Table 5. Percent cover of p lant species in the Subalpine






Juncus spp. 135 19,3
Xerophyllum tenax 125 17.9
Carex geyeri 50 7.1
Trace forbs 40 5.7
Arnica l a t l f o l i a 30 4.3
Phyllodoce empetriformis 25 3.6
Luetkea p ec tina ta 25 3.6
Vaccinium scoparium 25 3.6
Festuca idahoensis 20 2.9
Erythronium grandiflorum 20 2.9
Luzula h itchcock ii 20 2.9
Hypericum formosum 20 2.9
Boykinia major 20 2.9
Carex nigricans 15 2.1
Ranunuculus e schscho ltz ii 15 2.1
Antennaria spp. 15 2.1
Polygonum phyt o i accaefolium 15 2.1
Penstemon e l l ip t ic u s 15 2.1
Mertensia c i l i a t a 15 2.1
Anemone occ ident a l i s 10 1.4
Vaccinium globulare 10 1.4
Lomatium trite rnatum 5 0.7
Arenaria spp. 5 0.7
Arnica co rd ifo lia 5 0.7
Gramineae 5 0.7
Delphinium bico lor 5 0.7
V io la  g lab e lla 5 0.7
Ribes la cu s tre 5 0.7
Total 700 99.9
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Appendix Table 6. Percent occurrence of p lan t species in the Subalpine




Juncus spp. 12 60.0
Xerophyllum tenax 9 45.0
Trace forbs 7 35.0
Carex geyeri 6 30,0
Arnica l a t i f o l i a 5 25.0
Erythronium grandiflorum 4 20.0
Luzula h itchcock ii 4 20.0
Luetkea p ec tina ta 3 15.0
Festuca idahoensis 3 15.0
Ranunuculus e schscho ltz ii 3 15.0
Antennaria spp. 3 15.0
Hyper icum formosum 3 15.0
Penstemon e l l ip t ic u s 3 15.0
Vaccinium scoparium 2 10.0
Polygonum phytolaccaefolium 2 10.0
Anemone occidental is 2 10.0
Phyllodoce empetriformis 1 5.0
Carex n igricans 1 5.0
Lomatium triternatum 1 5.0
Ribes lacu s tre 1 5.0
Arenaria spp. 1 5.0
Arnica co rd ifo lia 1 5.0
Gramineae 1 5.0
Delphinium bicolor 1 5.0
Mertensia c i l i a t a 1 5.0
Boykinia major 1 5.0
Viola g labe lla 1 5.0
Vaccinium globulare 1 5.0
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Appendix Table 7, Percent cover of p lan t species in the Subalpine






Xérophyllum tenax 570 28.4
Vaccinium scoparium 145 7.2
Juncus spp. 140 7.0
Carex spp. 140 7.0
Erythronium grandiflorum 110 5.5
Trace forbs 100 5.0
Vaccinium globulare 90 4.5
Phyllodoce empetriformis 75 3.7
Carex geyeri 65 3.2
Polygonum phytolaccaefolium 50 2.5
Claytonia lanceo la ta 35 1.7
Antennaria spp. 35 1.7
Ranunuculus eschscho ltz ii 30 1.5
Luzula h itchcock ii 25 1.2
Hypericum* formosum 25 1.2
Festuca Idahoensis 20 1.0
Penstemon e l l ip t ic u s 20 1.0
Achillea millefolium 15 0.7
Hieracium albertinum 15 0.7
Chimaphila umbellata 15 0.7
Er iogonum pyrolifolium 15 0.7
Menziesia ferruginea 10 0,5
Lonicera utahensis 10 0.5
Senecio spp. 10 0.5
Woodsla oregana 10 0.5
Juniperus communis 10 0.5
Spiraea d ens if lo ra 5 0.2
Phyllodoce g lan du lif lo ra 5 0.2
Ribes la cu s tre 5 0.2
Senecio integerrimus 5 0.2
Sambucus cerulea 5 0.2
Arenaria spp. 5 0.2
Lomatium cu s ic k ii 5 0.2
Heuchera cy lin d rica 5 0.2
P o te n t i l ia  d iv e r s i fo l ia 5 0.2
Penstemon a lbe rtinus 5 0.2
Vaccinium caespitosum 5 0.2
Cirsium scariosum 5 0.2
Ledum glandulosum 5 0.2
Luetkea p ec tina ta 5 0.2
Dodecatheon je f f r e y i 5 0.2
Abies las iocarpa  reproduction 110 5.5
Pinus a lb ic au lis  reproduction 30 1.5
Larix l y a l l i i  reproduction 5 0.2
Total 2005 98.8
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Appendix Table 8. Percent occurrence of p lan t species in the Subalpine




Xerophyllum tenax 24 68.6
Juncus spp. 17 48.6
Trace forbs 17 48.6
Erythronium grandiflorum 14 40.0
Vaccinium scoparium 11 31.4
Carex spp. 11 31.4
Carex geyeri 10 28.6
Vaccinium globulare 8 22.9
Phyllodoce empetriformis 8 22.9
Polygonum phyt o i accaefolium 7 20.0
Luzula h itchcock ii 5 14.3
Claytonia lanceo la ta 4 11.4
Penstemon e l l ip t ic u s 4 11.4
Antennaria spp. 4 11.4
Festuca idahoensis 3 8.6
Hieracium albertinum 3 8.6
Chimaphila umbellata 3 8.6
Achillea millefolium 2 5.7
Senecio spp. 2 5.7
Woodsia oregana 2 5.7
Er iogonum pyrolifolium 2 5.7
Juniperus communis 2 5.7
Hypericum formosum 2 5.7
Ranunuculus eschscho ltz ii 2 5.7
Spiraea densiflo ra 1 2.9
Phyllodoce g lan du lif lo ra 1 2.9
Menziesia ferruginea 1 2,9
Ribes lacus tre 1 2.9
Lonicera utahensis 1 2.9
Senecio integerrimus 1 2.9
Sambucus cerulea 1 2.9
Arenaria spp. 1 2.9
Lomatium cu s ick ii 1 2.9
Heuchera cy lind rica 1 2.9
P o te n t i l la  d iv e r s i fo l ia 1 2.9
Penstemon a lbertinus 1 2.9
Vaccinium caespitosum 1 2.9
Cirsium scariosum 1 2.9
Ledum glandulosum 1 2.9
Luetkea pec tina ta 1 2.9
Dodecatheon je f f r e y i 1 2.9
Abies las iocarpa  reproduction 8 22.9
Pinus albucaulis reproduction 4 11.4
Larix l y a l l i i  reproduction 1 2.9
95
Appendix Table 9, Percent cover of plant species in the Subalpine






Xerophyllum tenax 1460 30.7
Vaccinium scoparium 410 8.6
Vaccinium globulare 400 8.4
Trace forbs 290 6.1
Carex spp. 265 5.6
Juncus spp• 190 4.0
Polygonum phytolaccaefolium 175 3.7
Carex geyeri 165 3.5
Erythronium grand iflorum 135 2.8
Phyllodoce empetriformis 135 2.8
Poa spp. 130 2.7
Spiraea densiflo ra ,95 2.0
Luzüla h itchcock ii 80 1.7
Juniperus communis 55 1.2
Boykinia major 50 1.1
Agropyron spicatum 40 0.8
Penstemon e l l ip t ic u s 35 0.7
Gramineae 30 0.6
Lonicera u tahensis 30 0.6
Sorbus scopulina 30 0.6
Hedysarum occidentale 25 0.5
C a s t i l le ja  spp. 25 0.5
Hieracium albertinum 25 0.5
Amelanchier a ln i fo l ia 20 0.4
Solidago spp. 20 0.4
Festuca idahoensis 20 0.4
Anemone occidental is 20 0.4
Ranunculus populago 20 0.4
P edicu laris  bracteosa 20 0.4
Penstemon a lbertinus 20 0.4
Senecio spp. 15 0.3
Lomatium dissectum 15 0.3
Potent i l i a  d iv e r s i fo l ia 15 0.3
Ribes la cu s tre 15 0.3
Achillea millefolium 15 0.3
P o te n t i l la  f ru i t ic o s a 15 0.3
Phlox spp. 15 0.3
Penstemon flavescens 15 0.3
Gentiana calycosa 15 0.3
Claytonia lanceo la ta 10 0.2
Rosa spp. 10 0.2
Antennaria spp. 10 0.2
Woodsia oregana 10 0.2
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Eriogonum flavum 10 0.2
Hypericum formosum 10 0.2
Calamagrostls rubescens 5 0.1
Lomatium tr ite rna tum 5 0.1
Epilobium angustif  ol ium 5 0.1
Dodecatheon pulchellum 5 0.1
Arenaria spp. 5 0.1
Heuchera cy lin d rica 5 0.1
Lychnis alba 5 0.1
Arnica l a t l f o l i a 5 0.1
Artemisia ludoviciana 5 0.1
Valariana s i tch en s is 5 0.1
Veratrum veride 5 0.1
Sambucus cerulea 5 0.1
Crepis atrabarba 5 0.1
Abies las iocarpa  reproduction 70 1.5
Pinus a lb ic a u l is  reproduction 5 0.1
Larix l y a l l i i  reproduction 5 0.1
Total 4755 98.4
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Appendix Table 10. Percent occurrence of plant species in the Subalpine




Xerophyllum tenax 54 77.1
Trace forbs 48 68.6
Vaccinium scoparium 32 45.7
Vaccinium globulare 26 37.1
Polygonum phytolaccaefolium 22 31.4
Juncus spp. 22 31.4
Carex geyeri 21 30.0
Carex spp. 20 28.6
Erythronium grandiflorum 15 21.4
Spiraea d ens if lo ra 12 17.1
Phyllodoce empetriformis 9 12.9
Luzula h itchcock ii 8 11.4
Penstemon e l l ip t i c u s 7 10.0
Juniperus communis 7 10.0
Hieracium albertinum 5 7.1
Poa spp. 5 7.1
Gramineae 4 5.7
Lonicera utahensis 4 5.7
Hedysarum occidentale 4 5.7
C a s t i l le ja  spp. 4 5.7
Amelanchier a ln i f o l ia 3 4.3
P o te n t i l la  d iv e r s i fo l ia 3 4.3
Sorbus scopulina 3 4.3
Festuca idahoensis 3 4.3
Ribes la cu s tre 3 4.3
Achillea millefolium 3 4.3
Claytonia lanceo la ta 2 2.9
Solidago spp. 2 2.9
Senecio spp. 2 2.9
Lomatium dissectum 2 2.9
Rosa spp. 2 2.9
Antennaria spp. 2 2.9
Woodsia oregana 2 2.9
Eriogonum flavum 2 2.9
Boykinia mojor 2 2.9
Penstemon flavescens 2 2.9
Penstemon a lbertinus 2 2.9
Anemone occidental is 2 2.9
Ranunculus populago 2 2.9
P ed icu laris  bracteosa 2 2.9
Gentiana calycosa 2 2.9





Lomatium trite rna tum  
Agropyron spicatum 
Epilobium angustifo l ium 
P o te n t i l la  f ru i t ic o s a  
Dodecatheon pulchellum 
Arenaria spp.
Heuchera cy lin d rica  
Lychnis alba 
Phlox spp.
Arnica l a t i f o l i a  
Artemisia ludoviciana 






Abies las iocarpa  reproduction 
Pinus a lb ic au lis  reproduction 






















Appendix Table 11. Percent cover of p lan t species in the Subalpin*
Slab-Rock (55 p lo ts ) .
Total Percent Percent
Vepetat ion Vegetative Cover Vegetation
Xerophyllum tenax 520 19.0
Juncus spp. 425 15.5
Vaccinium scoparium 250 9.1
Polygonum phyt o i accaefolium 210 7.7
Phyllodoce em petriformes 175 .'»6 .4
Trace forbs 175 6.4
Carex spp. 150 5.5
Erythronium grandiflorum 115 4.2
Penstemon e l l ip t ic u s 110 4.0
Vaccinium globulare 70 2.6
Carex geyeri 70 2.6
Spiraea d ens if lo ra 65 2.4
Antennaria spp. 45 1.6
Luzula h itchcock ii 40 1.5
Penstemon spp. 30 1.1
Gramineae 25 0.9
Phlox spp. 25 0.9
Antennaria racemosa 25 0.9
Er iogonum pyrolifolium 20 0.7
Arenaria spp. 20 0.7
Hypericum formosum 20 0.7
Amelanchier a ln i fo l ia 15 0.5
Festuca idahoensis 15 0.5
Veratrum veride 15 0.5
Solidago spp. 10 0.4
Penstemon flavescens 10 0.4
Carex n igricans 10 0.4
Penstemon a lbertinus 5 0.2
Arnica co rd ifo lia 5 0.2
Sorbus scopulina 5 0.2
Spiraea b e tn l i f o l ia 5 0.2
A chillea millefolium 5 0.2
Lonicera utahensis 5 0.2
Ranunculus spp. 5 0.2
Eriogonum umbellatum 5 0.2
Ribes la cu s tre 5 0.2
Senecio t r ia n g u la r is 5 0.2









Juncus spp. 44 80.0
Xerophyllum tenax 32 58.2
Trace forbs 32 56.4
Polygonum phytolaccaefolium 25 45.5
Vaccinium scoparium 23 41.8
Phyllodoce empetriformis 22 40.0
Carex spp. 22 40.0
Erythronium grandiflorum 17 30.9
Penstemon e l l ip t ic u s 16 29.1
Spiraea d en s if lo ra 13 23.6
Vaccinium globulare 9 16.4
Carex geyeri 9 16.4
Antennaria spp. 8 14.5
Luzula h itch co ck ii 7 12.7
Gramineae 4 7.3
Arenaria spp. 4 7.3
Hypericum formosum 4 7.3
Eriogonum pyrolifolium 3 5.5
Penstemon spp. 3 5.5
Festuca idahoensis 3 5.5
Solidago spp. 2 3.6
Phlox spp. 2 3.6
Antennaria racemosa 2 3.6
Carex n igricans 2 3.6
Penstemon a lbertinus 1 1.8
Arnica c o rd ifo l ia 1 1.8
Amelanchier a ln i fo l ia 1 1.8
Sorbus scopulina 1 1.8
Penstemon flavescens 1 1.8
Spiraea b e tu l i f o l ia 1 1.8
Achillea millefolium 1 1.8
Lonicera u tahensis 1 1.8
Ranunculus spp. 1 1.8
Eriogonum umbellatum 1 1.8
Ribes la cu s tre 1 1.8
Senecio t r ia n g u la r is 1 1.8
Veratrum veride 1 1.8
Abies las iocarpa  reproduction 5 9.1
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Appendix Table 13. Percent cover of plant species in the Subalpine






Carex scopulorum 720 19.6
Carex r o s t r a ta 550 14.9
Erythronium grandiflorum 300 8.2
Gentiana calycosa 205 5.6
Phyllodoce empetriformis 195 5.3
Trace forbs 140 3.8
Boykinia major 130 3.5
Dodecatheon je f f re y i 105 2.9
Juncus spp. 100 2.7
Ranunculus spp. 90 2.4
Luzula h itbhcockii 90 2.4
Xerophyllum tenax 90 2.4
Antennaria spp. 90 2.4
Vaccinium scoparium 80 2.2
Spiraea d en s if lo ra 75 2.0
Menziesia ferruginea 70 1.9
Ranunculus populago 50 1.4
Vaccinium globulare 50 1.4
Claytonia lanceo la ta 45 1.2
Veratrum veride 40 1.1
Hypericum formosum 35 1.0
Senecio t r ia n g u la r is 30 0.8
Kalmia microphylla 30 0.8
Ledum glandulosum 25 0.7
Salix  spp. 25 0.7
Rhododendron albiflorum 20 0.5
Alnus sinuata 20 0.5
Gramineae 15 0.4
Antennaria racemosa 15 0.4
Pteridium aquilinum 10 0.3
P ed icu laris  groenlandica 10 0.3
Luetkea p ec tina ta 10 0.3
Saxifraga ferruginea 10 0.3
Calamagrostls canadensis 10 0.3
Carex nigricans 10 0.3
Lupinus,sp. 10 0.3
Solidago spp. 10 0.3
Valariana s i tch en s is 5 0.1
Sorbus scopulina 5 0.1
Carex geyeri 5 0.1
Juncus mertensianus 5 0.1
Penstemon a lbertinus 5 0.1







Eriogonum pyrollfolium 5 0.1
Angelica arguta 5 0.1
Festuca idahoensis 5 0.1
Polygonum b is to r to id e s 5 0.1
Thalictrum occidentale 5 0.1
P o te n t i l la  f ru i t ic o s a 5 0.1
Osmorhiza occidental is 5 0.1
Anemone o cc iden ta lis 5 0.1
Caltha -|:eptosepala 5 0.1
Abies las iocarpa  reproduction 20 0.5
Pinus a lb ic a u lis  reproduction 5 0.1
Total 3680 99.5
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Appendix Table 14. Percent occurrence of plant species in the Subalpine
Wet Forb Benches (48 plots).
Percent
Vegetat ion Occurrence Occurrer
Carex ro s t ra ta 28 58 .3
Erythronium grandiflorum 26 54.2
Gentiana calycosa 20 41.7
Trace forbs 20 41.7
Phyllodoce empetriformis 17 35.4
Dodecatheon je f f re y i 15 31.3
Carex scopulorum 14 29.2
Luzula h itchcock ii 13 27.1
Xerophyllum tenax 12 25.0
Ranunculus spp. 10 20.8
Ranunculus populago 10 20.8
Antennaria spp. 9 18.8
Vaccinium scoparium 8 16.7
Juncus spp. 8 16.7
Polygonum phytolaccaefolium 7 14.6
Claytonia lanceo la ta 7 14.6
Boykinia major 6 12.5
Spiraea d en s if lo ra 5 10.4
Hypericum formosum 5 10.4
Menziesia ferruginea 5 10.4
Senecio t r ia n g u la r is 5 10.4
Veratrum veride 4 8.3
Vaccinium globulare 4 8.3
Ledum glandulosum 3 6.3
Salix spp. 3 6.3
Rhododendron albiflorum 3 6.3
Kalmia microphylla 3 6.3
Gramineae 2 4.2
Luetkea p ec tina ta 2 4.2
Alnus sinuata 2 4.2
Calamagrostls canadensis 2 4.2
Antennaria racemosa 2 4.2
Lupinus spp. 2 4.2
Solidago spp. 2 4.2
Pteridium aquilinum 1 2.1
Valariana s i tch en s is 1 2.1
Sorbus scopulina 1 2.1
Pedicu laris  groenlandica 1 2.1
Saxifraga ferruginea 1 2.1
Carex geyeri 1 2.1
Juncus mertensianus 1 2.1
Penstemon a lbertinus 1 2.1
Eriogonum p y ro l1folium 1 2.1







Polygonum b is to r to id es  
Thalictrum occidentale 
P o te n t i l la  f ru i t ic o s a  
Osmorhiza occ iden ta lis  
Carex n igricans 
Anemone occ iden ta lis  
Caltha lep tosepala  
Abies las iocarpa  reproduction 















Appendix Table 15. Percent cover of plant species in the Subalpine






Alnus sinuata 510 28.0
Xerophyllum tenax 290 15.9
Montia c o rd ifo l ia 110 6.0
Viola g lab e lla 100 5.5
Polygonum phytolaccaefolium 70 3.8
Carex spp. 70 3.8
Calamagrostls canadensis 65 3.6
Boykinia major 60 3.3
Vaccinium scoparium 60 3.3
Trace forbs 60 3.3
Veratrum verade 45 2.5
Carex geyeri 40 2.2
Senecio t r ia n g u la r is 40 2.2
Pteridium aquilinum 30 1.6
Menziesia ferruginea 30 1.6
Spiraea d en s if lo ra 25 1.4
Athyrium fil ix -fem in a 25 1.4
Thalictrum occidentale 20 1.1
A chillea millefolium 20 1.1
Rubus p a rv if lo ru s 20 1.1
Gramineae 15 0.8
Juncus spp. 15 0.8
Penstemon e l l ip t ic u s 15 0.8
Heracleum lanatum 10 0.5
Mertensia c i l i a t a 10 0,5
Phyllodoce empetriformis 10 0.5
Cirsium scariosum 10 0.5
Vaccinium globulare 10 0.5
Luzula h itchcock ii 5 0.3
Angelica arguta 5 0.3
Valariana s i tch en s is 5 0.3
Salix  sp. 5 0.3
Dodecatheon je f f r e y i 5 0.3
Senecio spp. 5 0.3
Abies la s iocarpa  reproduction 5 0.3
Total 1820 99.7
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Trace forbs 11 64.7
Xerophyllum tenax 7 41.2
Senecio t r ia n g u la r is 7 41.2
Alnus sinuata 6 35.3
Montia c o rd i fo l ia 6 35.3
Viola g lab e lla 6 35.3
Calamagrostls canadensis 6 35.3
Vaccinium scoparium 5 29.4
Veratrum veride 5 29.4
Boykinia major 4 23.5
Menziesia ferruginea 4 23.5
Thalictrum occidentale 4 23.5
Polygonum phytolaccaefolium 3 17.6
Carex spp. 3 17.6
Athyrium f il ix -fem in a 3 17.6
Rubus p a rv if lo ru s 3 17.6
Spiraea d en s if lo ra 2 11.8
Juncus spp• 2 11.8
Penstemon e l l ip t ic u s 2 11.8
Phyllodoce empetriformis 2 11.8
Cirsium scariosum 2 11.8
Vaccinium globulare 2 11.8
Carex geyeri 1 5.9
Pteridium aquilinum 1 5.9
A chillea millefolium 1 5.9
Gramineae 1 5.9
Heracleum lanatum 1 5.9
Mertensia c i l i a t a 1 5.9
Luzula h itchcock ii 1 5.9
Angelica arguta 1 5.9
Valariana s itch en s is 1 5.9
S al ix spp • 1 5.9
Dodecatheon je f f r e y i 1 5.9
Senecio spp. 1 5.9
Abies las iocarpa  reproduction 1 5.9
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Appendix Table 17. Summary of percent vegetative cover in seven Ecolo­






Xerophyllum tenax 3770 19.0
Juncus spp. 1170 5.9
Vaccinium scoparium 1165 5.9
Trace forbs 1055 5.3
Carex spp. 975 4.9
Polygonum phytolaccaefolium 945 4.8
Erythronium grandiflorum 815 4.1
Carex geyeri 765 3.8
Vaccinium globulare 740 3.7
Carex scopulorum 720 3.6
Phyllodoce empetriformis 670 3.4
Carex r o s t r a ta 550 2.8
Alnus s inuata 530 2.7
Luzula h itch co ck ii 310 1.6
Spiraea d en s if lo ra 295 1.5
Boykinia major 290 1.5
Penstemon e l l ip t ic u s 285 1.4
Gramineae 255 1.3
Antennaria spp. 220 1.1
Gentiana calycosa 200 1.0
Veratrum veride 140 0.7
Poa spp. 140 0.7
Hypericum formosum 135 0.7
Senecio t r ia n g u la r is 115 0.6
Viola g lab e lla 115 0.6
Dodecatheon je f f r e y i 115 0.6
Montia c o rd ifo l ia 110 0.5
Menziesia ferruginea 110 0.5
Hedysarum occidentale 95 0.5
Claytonia lanceo la ta 95 0.5
Ranunculus spp. 95 0.5
Juniperus communis 85 0.4
Mertensia c i l i a t a 85 0.4
Ranunculus populago 85 0.4
Festuca idahoensis 85 0.4
Lomatium dissectum 80 0.4
Lonicera u tahensis 75 0.4
Anemone occ iden ta lis 75 0.4
Carex nigricans 75 0.4
Calamagrostls canadensis 75 0.4
Hieracium albertinum 65 0.3
A chillea millefolium 65 0.3
Ranunculus e schscho ltz ii 60 0.3







Solidago spp. 60 0.3
Artemisia ludoviciana 55 0.3
Valariana s i tch en s is 55 0.3
Cirsium scariosum 55 0.3
Senecio spp. 55 0.3
Delphinium occidentale 50 0.2
Penstemon a lbe rtinu s 50 0.2
Arnica l a t i f o l i a 50 0.2
Polemonium occidentale 45 0.2
C a s t i l le ja  spp. 45 0.2
Phlox spp. 45 0.2
P o te n t i l la  d iv e r s i fo l ia 40 0.2
Thalictrum occidentale 40 0.2
Sorbus scopulina 40 0.2
Trifolium agrarium 40 0.2
Pteridium aquilinum 40 0.2
Luetkea p ec tin a ta 40 0.2
Eriogonum pyrolifolium 40 0.2
Antennaria racemosa 40 0.2
Agropyron spicatum 40 0.2
Arenaria spp. 40 0.2
Osmorhiza o cc iden ta lis 35 0.2
Amelanchier a ln i f o l ia 35 0.2
Penstemon spp. 35 0.2
Salix  spp. 30 0.2
Ledum glandulosum 30 0.2
Kalmia microphylla 30 0.2
Penstemon flavescens 30 0.2
Ped icu laris  bracteosa 25 0.1
Senecio integerrimus 25 0.1
Athyrium f il ix -fem in a 25 0.1
Sambucus cerulea 20 0.1
Rubus p a rv if lo ru s 20 0.1
Woodsia oregana 20 0.1
Rhododendron albiflorum 20 0.1
P o te n t i l la  f ru i t ic o s a 20 0.1
P o te n t i l la  glandulosa 15 0.1
Eriogonum flavum 15 0.1
Chimaphila umbellata 15 0.1
Aster in te g r i fo l iu s 10 0.1
Agastache u r t i c i f o l i a 10 0.1
Aquileja flavescens 10 0.1
Heracleum lanatum 10 0.1
Angelica arguta 10 0.1
109
Appendix Table 17, Ccontinued)
Total Percent Percent
Vegetat ion________________________________Vegetative Cover Vegetat ion
Lomatium tr ite rna tum  10 0.1
Arnica c o rd i fo l ia  10 0.1
Heuchera cy lind ica  10 0.1
P ed icu laris  groenlandica 10 0.1
Saxifraga ferruginea 10 0.1
Lupinus spp. 10 0.1
Rosa spp. 10 0.1
Other species* 75 0.4
Abies las iocarpa  reproduction 250 1.2
Pinus a lb ic a u lis  reproduction 55 0.3
Larix l y a l l i i  reproduction 10 0.1
Total 19845 100.6
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Appendix Table 18. Summary of percent occurrence of plant species in seven
Ecological Landtypes of the Subalpine Zone (306 p lo ts ) .
Percent
Vegetation Occurrence Occurrei
Xerophyllum tenax 170 55,6
Trace forbs 170 55.6
Juncus spp. 114 37.3
Polygonum phytolaccaefolium 99 32.4
Vaccinium scoparium 97 31.7
Erythronium grandiflorum 91 29.7
Carex spp. 74 24.2
Carex geyeri 74 24 .2
Phyllodoce empetrIformis 65 21.2
Vaccinium globulare 60 19.6
Luzula h itch co ck ii 45 14.7
Penstemon e l l ip t ic u s 44 14 .4
Spiraea d en s if lo ra 39 12.7
Carex ro s t r a ta 28 9.2
Ant G nnar ia spp. 27 8.8
Gramineae 26 8.5
Gentiana calycosa 22 7.2
Hypericum formosum 17 5.6
Dodecatheon je f f r e y i 17 5.6
Senecio t r ia n g u la r is 16 5.2
Veratrum veride 16 5.2
Carex scopulorum 14 4 .6
Claytonia lanceo la ta 14 4.6
Boykinia major 13 4.2
Hieracium albertinum 13 4.2
Ranunculus populago 13 4.2
Hedysarum occidentale 12 3 .9
Juniperus communis 11 3.6
Festuca idahoensis 11 3.6
Ranunculus spp . 11 3.6
Solidago spp. 10 3.3
Anemone occ iden ta lis 10 3 .3
Menziesia ferruginea 10 3.3
Lonicera u tahensis 9 2.9
Cirsium scariosum 9 2.9
Arnica l a t i f o l i a 9 2.9
Achillea millefolium 9 2.9
Viola g labe lla 9 2.9
Calamagostis canadensis 8 2.6
Arenaria spp. 8 2.6
Penstemon a lbertinus 8 2.6
C a s t i l l e ja  spp. 8 2.6





V alariana s t ich en s is 8 2.6
Alnus s inuata 8 2.6
Ribes la cu s tre 7 2.3
Polemonium occidentale 7 2.3
Thalictrum occidentale 7 2.3
Ranunculus esch sch o ltz ii 7 2.3
Trifolium agrarium 7 2.3
Lomatium dissectum 6 2.0
P o te n t i l la  d iv e r s i fo l ia 6 2.0
Poa spp. 6 2.0
Senecio spp. 6 2.0
Montia c o rd ifo l ia 6 2.0
Luetkea p ec t in a ta 6 2.0
Eriogonum pyrolifolium 6 2.0
Artemisia ludoviciana 5 1.6
Sorbus scopulina 5 1.6
Carex n igricans 5 1.6
Mertensia c i l i a t a 4 1.3
Amelanchier a ln i f o l ia 4 1.3
Phlox spp. 4 1.3
Sambucus cerulea 4 1.3
Penstemon spp. 4 1.3
Salix  spp. 4 1.3
Antennaria racemosa 4 1.3
Woodsia oregana 4 1.3
Ledum glandulosum 4 1.3
Penstemon flavescens 4 1.3
Osmorhiza occ iden ta lis 3 1.0
Delphinium occidentale 3 1.0
P o te n t i l la  glandulosa 3 1.0
Rubus p arv iflo ru s 3 1.0
Er iogonum f 1avum 3 1.0
P ed icu laris  bracteosa 3 1.0
Senecio integerrimus 3 1.0
Chimaphila umbellata 3 1.0
Rhododendron albiflorum 3 1.0
Kalmia microphylla 3 1.0
Athyrium fil ix -fem in a 3 1.0
Aquileja flavescens 2 0.7
Angelica arguta 2 0.7
Pteridium aquilinum 2 0.7
Lomatium trite rna tum 2 0.7
Arnica c o rd i fo l ia 2 0.7
Heuchera cy lin d rica 2 0.7
P o te n t i l la  f ru i t ic o s a 2 0.7







Aster in te g r i fo l iu s  
Agastache u r t i c i f o l i a  
Hackelia micrantha 
Anaphalis m argaritacea 
Heracleum lanatum 
Delphinium b ico lor 
Spiraea b e tu l i f o l i a  
Eriogonum umbellatum 
Phyllodoce g lan d u lif lo ra  
Lomatium cu s ic k i i  
P ed icu laris  groenlandica 
Saxifraga ferruginea 
Juncus mertensianus 
Polygonum b is to r to id e s  








Abies las iocarpa  reproduction 
Pinus a lb ic au lis  reproduction 
































Appendix Table 19. Percent cover of p lan t species in the Temperate






Vaccinium globalare 110 10,7
Xerophyllum tenax 95 9.3
Trace forbs 75 7.3
Thalictrum occidentale 70 6.8
V alariana s i tc h e n s is 70 6.8
Veratrum veride 45 4.4
Menziesia ferrug inea 45 4.4
Erythronium grandiflorum 45 4.4
Boykinia major 40 3.9
Viola g lab e lla 40 3.9
Polygonum phytolaccaefolium 35 3.4
Spiraea d en s if lo ra 30 2.9
Gramineae 30 2.9
Luzula h itch co ck ii 25 2.4
Osmorhiza occidental is 25 2.4
Ranunculus esch sch o ltz ii 20 2.0
Carex geyeri 20 2.0
Carex spp. 15 1.5
Alnus s inua ta 15 1.5
Cirsium scariosum 15 1.5
Hedysarum occidentale 15 1.5
A quile jia  flavescens 15 1.5
Senecio t r ia n g u la r is 10 1.0
Anemone occ iden ta lis 10 1.0
Solidago m u lt irad ia ta 10 1.0
Mertensia c i l i a t a 10 1.0
Sorbus scopulina 10 1.0
Ribes la cu s tre 10 1.0
Lonicera utahensis 10 1.0
Senecio integerrimus 5 0.5
Hydrophyllum capitatum 5 0.5
Agastache u r t i c i f o l i a 5 0.5
P ed icu laris  bracteosa 5 0.5
Lomatium dissectium 5 0.5
M ite lla  pentandra 5 0.5
Montia c o rd ifo l ia 5 0.5
Pteridium aquilinum 5 0.5
Arnica l a t i f o l i a 5 0.5
Polemonium occidentale 5 0.5
Juncus spp. 5 0.5
Abies las iocarpa  reproduction 5 0.5
Total 1025 100.4
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Appendix Table 20, Percent occurrence of p lan t species in the Temper­












Osmorhiza occidental is  









Alnus sinuata  
Viola g lab e lla  
Senecio t r ia n g u la r is  
Solidago m u lt irad ia ta  
Mertencia c i l i a t a  
Spiraea d ens if lo ra  
Luzula h itchcock ii 
Anemone occidental is  
Senecio integerrimus 
Hydrophyllum capitatum 
Agastache u r t i c i f o l i a  
P ed icu laris  bracteosa 
Sorbus scopulina 
Ribes la cu s tre  
Lomatium dissectum 
M ite lla  pentandra 
Montia co rd ifo l ia  
Pteridium aquilinum 
Lonicera utahensis 
Arnica l a t i f o l i a  
Polemonium occidentale 
Juncus spp.
















































Appendix Table 21. Percent cover of plant species in the Temperate






Xerophyllum tenax 965 25.7
Vaccinium globulare 465 12.4
Carex geyeri 285 7.6
Trace forbs 225 5.9
Amelanchier a ln i f o l ia 170 4.5
Vaccinium scoparium 140 3.7
Spiraea d en s if lo ra 130 3.5
Erythronium grandiflorum 115 3.1
Calamagrostis rubescens 110 2.9
Gramineae 95 2.5
Carex spp. 90 2.4
Polygonum phytolaccaefolium 85 2.3
Poa spp. 80 2.1
Juncus spp. 50 1.3
lîeratrum veride 45 1.2
Pteridium aquilinum 45 1.2
P o te n t i l ia  d iv e r s i fo l ia 40 1.1
Achillea millefolium 40 1.1
Rubus p a rv if lo ru s 40 1.1
Senecio spp. 30 0.8
Sorbus scopulina 25 0.7
C a s t l l l e ja  spp. 25 0.7
Hedysarum occidentale 25 0.7
Rosa spp. 25 0.7
Valariana s i tch en s is 20 0.5
Antennaria microphylla 20 0.5
Solidago m u lt irad ia ta 20 0.5
Agastache u r t i c i f o l i a 20 0.5
Acer glabrum 20 0.5
Claytonia la n c e d  a t a 20 0.5
Penstemon e l l lp t i c u s 15 0.4
Epilobium angustifolium 15 0.4
Salix  sp. 15 0.4
Antennaria spp. 15 0.4
Phlox d if fu sa 15 0.4
Spiraea b e tu l i f o l ia 15 0.4
Mertensia c i l i a t a 15 0,4
Agropyron spicatum 10 0.3
Lonicera utahensis 10 0.3
Festuca idahoensis 10 0.3
Ribes la cu s tre 10 0.3
Er iogonum f 1avum 10 0.3
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Angelica arguta 10 0.3
Calamagrostis canadensis 10 0.3
Senecio t r ia n g u la r is 10 0.3
Thalictrum occidentale 10 0.3
Penstemon spp. 10 0.3
Osmorhiza o cc iden ta lis 5 0.1
Sedum lanceolatum 5 0.1
Phacelia  heterophylla 5 0.1
Calochortus elegans 5 0.1
Penstemon a lbe rtinu s 5 0.1
Juniperus communis 5 0.1
Berberis repens 5 0.1
Sarobucus ceru lea 5 0.1
Lomatium tr ite rna tum 5 0.1
Hieracium albertinum 5 0.1
Fragaria  V irg in ia 5 0.1
Trifolium agararium 5 0.1
Viola g lab e lla 5 0.1
Polemonium occidentale 5 0.1
Symphoricarpos albus 5 0.1
Heuchera cy lin d rica 5 0.1
Abies la s iocarp a  reproduction go 0.3
Total 3760 100.0
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Appendix Table 22. Percent occurrence of plant species in the Temperate
Dry Forb Grasslands (48 plots). •
Percent
Vegetat ion_________________________________ Occurrence__________Occurrence
Xerophyllum tenax 37 77.1
Trace forbs 33 68.8
Carex geyeri 29 60.4
Vaccinium globulare 24 50.0
Gramineae 15 31.3
Amelanchier a ln i f o l i a 14 29.2
Spiraea d en s if lo ra 13 27.1
Vaccinium scoparium 12 25.0
Carex spp* 11 22.9
Erythronium grandiflorum 10 20.8
Polygonum phytolaccaefolium 8 16.7
Calamagrostis rubescens 8 16.7
A chillea m illefolium 7 14.6
Senecio spp. 6 12.5
P o te n t i l ia  d iv e r s i fo l ia 5 10.4
Rosa spp. 5 10.4
Sorbus scopulina 4 8.3
Hedysarum occidentale 4 8.3
Rubus parv iflo ru s 4 8.3
Valariana s i tch en s is 4 8.3
Solidago m u lt irad ia ta 4 8.3
Juncus spp* 4 8.3
Acer glabrum 4 8.3
C a s t i l l e ja  spp. 3 6.3
Epilobium angustifolium 3 6.3
Antennaria microphylla 3 6.3
Antennaria spp* 3 6.3
Poa spp. 3 6.3
Spiraea b e tu l i f o l i a 3 6.3
Veratrum veride 3 6.3
Mertensia c i l i a t a 3 6.3
Claytonia lanceo la ta 3 6.3
Pteridium aquilinum 3 6.3
Penstemon e l l ip t i c u s 2 4.2
Lonicera utahensis 2 4.2
Festuca idahoensis 2 4.2
Ribes la cu s tre 2 4,2
Eriogonum flavum 2 4.2
Angelica arguta 2 4.2
Calamagrostis canadensis 2 4.2
Senecio t r ia n g u la r is 2 4.2





Thalictrum occidentale 2 4.2
S alix  spp. 2 4.2
Penstemon spp. 2 4.2
Osmorhiza occidental is 1 2.1
Sedum lanceolatum 1 2.1
Agropyron spicatum 1 2.1
Phacelia heterophylla 1 2.1
Calochortus elegans 1 2.1
Penstemon a lbe rtinu s 1 2.1
Juniperus communis 1 2.1
Berberis repens 1 2.1
Sambucus ceru lea 1 2.1
Lomatium tr ite rna tum 1 2.1
Hieracium albertinum 1 2.1
F ragaria  v irg in ian a 1 2.1
Trifolium  agrarium 1 2.1
Phlox d if fu sa 1 2.1
Agastache u r t i c i f o l i a 1 2.1
Polemonium occidentale 1 2.1
Viola g labe lla 1 2.1
Symphoricarpos albus 1 2.1
Heuchera cy lin d rica 1 2.1
Abies las iocarpa  reproduction 2 4.2
119
Appendix Table 23, Percent cover of plant species in the Temperate
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Appendix Table 24. Percent occurrence of plant species in the Temperate




Xerophyllum tenax 8 100,0
Carex geyeri 8 100,0
Vaccinium scoparium 7 87.5
Vaccinium globulare 6 75.0
Ery thron ium gr and iflorum 1 12.5
Spiraea d en s if lo ra 1 12.5
Amelanchier a ln i f o l i a 1 12.5
Luzula h itch co ck ii 1 12.5
Trace forbs 1 12.5
Abies la s iocarp a  reproduction 1 12.5
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Appendix Table 25, Percent cover of plant species in the Temperate






Xerophyllum tenax 245 28.2
Juncus spp. 95 10.9
Vaccinium scoparium 85 9.8
Carex spp. 80 9.2
Trace forbs 65 7.5
Phyllodoce empetriformis 65 7.5
Polygomum phytolaccaefolium 50 5.7
Spiraea d en s if lo ra 45 5.2
Gramineae 25 2.9
Erythronium grandiflorum 20 2.3
Penstemon e l l ip t i c u s 15 1.7
Vaccinium globulare 15 1.7
Carex geyeri 10 1.1
Heuchera cy lin d rica 10 1.1
Calamagrostis rubescens 5 0.6
Eriogonum pyrolifolium 5 0.6
Arenaria spp. 5 0.6
Solidago spp. 5 0.6
Gentlana calycosa 5 0.6
M ite lla  pentandra 5 0.6
Pinus con torta  reproduction 10 1.1
Abies las iocarpa  reproduction 5 0.6
Total 870 DOO.l
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Appendix Table 26, Percent occurrence of plant species in the Temperate




Xerophyllum tenax 13 68.4
Trace forbs 12 63.2
Juncus spp• 9 47.4
Phyllodoce empetriformis 9 47.4
Vaccinium scoparium 8 42.1
Carex spp. 8 42.1
Spiraea d ens i f lo ra 6 31.6
Polygonum phytolaccaefolium 5 26.3
Gramineae 5 26.3
Erythronium grandiflorum 3 15.8
Penstemon e l l i p t i c u s 3 15.8
Vaccinium globulare 2 10.5
Carex geyeri 2 10.5
Heuchera cy l ind r ica 2 10,5
Calamagrostis rubescens 1 5.3
Eriogonum pyrolifolium 1 5.3
Arenaria spp. 1 5.3
Solidago spp. 1 5.3
Gent iana calycosa 1 5.3
M ite l la  pentandra 1 5.3
Pinus contorta  reproduction 2 10.5
Abies las iocarpa  reproduction 1 5.3
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Appendix Table 27, Percent cover of p lant  species







C arex scopulorum 1350 17.9
Carex spp. 1255 15.9
Calamagrostis canadensis 675 8.5
Senecio t r ia n g u la r i s 610 7.7
Vaccinium occidenta le 465 5.9
S al Ix sp • 435 5.5
Carex r o s t r a t a 420 5.3
Trace forbs 350 4.4
Gentiana calycosa 250 3.2
Kalmia microp&ylla 205 2.6
Gramineae 175 2.2
Hpraferum vori^a- 155 2.0
Spiraea d ens i f lo ra 115 1.5
Ledum glandulosum 110 1.4
Carex in te r io r 100 1.3
Boykinia major 90 1.1
Dodecatheon j e f f r e y i 85 1.1
Xerophyllum tenax 80 1.0
Ranunculus spp. 80 1.0
Luzula h i tchcock i i 75 0.9
Ped icu lar is  groenlandica 70 0.9
Carex m er tens i i 70 0.9
Viola g lab e l la 60 0.7
Mertensia c i l i a t a 55 0.7
Ranunculus populago 55 0.7
Osmorhiza occidental is 45 0.6
Alnus s inuata 45 0.6
Pteridium aquilinum 40 0.5
Erythronium grandiflorum 35 0.4
Ped icu lar is  bracteosa 35 0.4
Vaccinium globulare 25 0.3
Vaccinium scoparium 25 0.3
Polygonum phytolaccaefolium 25 0.3
Calamagrostis rubescens 20 0.2
Osmorhiza ch i lens is 20 0.2
Senecio spp. 20 0.2
Lonicera u tahensis 20 0.2
Montia c o rd i fo l ia 15 0.2
Menziesia ferruginea 15 0.2
Penstemon spp. 10 0.1
Phyllodoce empetriformis 10 0.1
T of ie ld ia  g lu t inosa 10 0.1







M ite l la  pentandra 10 0.1
Achillea millefolium 10 0.1
Thalictrum occidenta le 5 0.1
Sal id ago spp. 5 0.1
Claytonia lanceo la ta 5 0.1
Delphinium occidenta le 5 0.1
Carex l e n t i c u l a r i s 5 0.1
Poa spp. 5 0.1
Polygonum b is to r to id e s 5 0.1
Luzula p a rv i f lo ra 5 0.1
Hedysarum occidenta le 5 0.1
Juncus spp. 5 oa
Antennaria spp. 5 0.1
P o te n t i l i a  d iv e r s i f b l i a 5 0.1
Abies las iocarp a  reproduction 20 0.2
Total 7905 100.0
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Appendix Table 28. Percent occurrence of plant species in the Temperate




Carex spp. 51 53.1
Trace forbs 49 51.0
Carex scopulorum 38 39.6
Calamagrostis canadensis 33 34.4
Senecio t r ia n g u la r is 28 29.2
Gentiana calycosa 28 29.2
Vaccinium occidenta le 25 26.0
Ledum glandulosum 17 17.7
Carex r o s t r a t a 16 16.7
Veratrum veride 14 14.6
Dodecatheon j e f f r e y i 14 14.6
Gramineae 13 13.5
Salix  spp. 13 13.5
Ped icu lar is  groenlandica 12 12.5
Viola g lab e l la 11 11.5
Boykinia major 11 11.5
Ranunculus spp. 11 11.5
Kalmia microphylla 10 10.4
Ranunculus populago 9 9.4
Ped icu lar is  bracteosa 7 7.3
Spiraea densi f lo ra 7 7.3
Mertensia c i l i a t a 7 7.3
Osmorhiza occidental is 6 6.3
Luzula h i tchcock ii 5 5.2
Erythronium grandiflorum 5 5.2
Xerophyllum tenax 4 4.2
Vaccinium globulare 4 4.2
Polygonum phytolaccaefolium 4 4.2
Lonicera u tahensis 4 4.2
Montia c o rd i fo l ia 3 3.1
Calamagrostis rubescens 3 3.1
Osmorhiza c h i lens is 2 2.1
Vaccinium scoparium 2 2.1
Phyllodoce empetriformis 2 2.1
T o f ie ld ia  g lu tinosa 2 2.1
Menziesia fer ruginea 2 2.1
Carex m ertensii 2 2.1
Alnus s inua ta 2 2.1
Carex in te r io r 2 2.1
Thalictrum occidentale 1 1.0
Claytonia lanceo la ta 1 1.0
Delphinium occidentale 1 1.0







Carex l e n t i c u l a r i s  
Poa spp.
Polygonum b is to r to id e s  
Luzula p a rv i f lo ra  
Hedysarum occidentale 
Pteridium aquilinum 




Potent i l l a  d iv e r s i f o l i a  
















Appendix Table 29, Percent cover of plant species in the Temperate






Alnus s inua ta 985 21.1
Xerophyllum tenax 595 12.8
Calamagrostis canadensis 385 8.3
Senecio t r ia n g u la r is 230 4.9
Trace forbs 225 4.8
Viola g lab e l la 205 4.4
Veratrum veride 205 4.4
Montia c o rd i fo l ia 185 4.0
Pteridium aquilinum 170 3.6
Carex spp. 130 2.8
Gramineae 115 2.5
Menziesia ferruginea 105 2.3
Ledum glandulosum 95 2.0
Vaccinium globulare 85 1.8
Acer glabrum 85 1.8
Spiraea d ens i f lo ra 85 1.8
Carex geyeri 80 1.7
Melica sp e c ta b i l i s 60 1.3
Amelanchier a l n i f o l i a 50 1.1
Rubus parvi f lo rus 40 0.9
Vaccinium scoparium 40 0.9
Lonicera utahensis 40 0.9
Mertensia c i l i a t a 40 0.9
Boykinia major 35 0.8
Thalictrum occidentale 30 0.6
Sorbus scopulina 25 0.5
Rosa spp. 25 0.5
Osmorhiza ch i lens is 25 0.5
Agastache u r t i c i f o l i a 20 0.4
Athyrium f i l ix - fem ina 20 0.4
Symphoricarpos albus 15 0.3
Angelica arguta 15 0.3
Calamagrostis rubescens 15 0.3
Luzula h i tchcock ii 15 0.3
Sambucus cerulea 10 0.2
Ribes la cu s t re 10 0.2
Antennaria spp* 10 0.2
Polygonum phytolaccaefolium 10 0.2
Polemonium occidentale 10 0.2
Solidago m ul t i rad ia ta 10 0.2
Gentiana calycosa 10 0.2
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Appendix Table 29, Ccontinued)
Total Percent Percent
Vegetation________________________________Vegetative Cover_________Vegetation
Gal ium t r  i f l  orum 10 0.2
Heracleum lanatum 10 0.2
Smilacina s t e l l a t a 5 0.1
Epilobium angustifolium 5 0.1
Oplopanax horridum 5 0.1
P o te n t i l l a  glandulosa 5 0.1
Aster in te g r i f o l iu s 5 0.1
Dodecatheon j e f f r e y i 5 0.1
Delphinium occidenta le 5 0.1
Tril l ium  ovatum 5 0.1
Osmorhiza occidental is 5 0.1
Rhododendron albiflorum 5 0.1
M ite l la  s tau ropeta la 5 0.1
Clin tonia  u n i f lo ra 5 0.1
Streptopus amplexifolius 5 0.1
Abies las iocarp a  reproduction 30 0.6
Pseudotsuga menziesii reproduction 5 0.1
Total 4665 99.7
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Appendix Table 30. Percent occurrence of plant species in the Temperate
Snowslides (A6 plots).
Percent
Vegetat ion_______________  Occurrence Occurrence
Trace forbs 33 71.7
Xerophyllum tenax 23 50.0
Senecio t r ia n g u la r is 21 45.7
Veratrum veride 19 41.3
Alnus s inuata 18 39.1
Calamagrostis canadensis 18 39.1
Viola g label la 15 32.6
Spiraea dens i f lo ra 13 28.3
Gramineae 12 26.1
Montia co rd i fo l ia 11 23.9
Carex spp. 10 21.7
Ledum glandulosum 8 17.4
Vaccinium globulare 8 17.4
Carex geyri 8 17.4
Vaccinium scoparium 8 17.4
Pteridium aquilinum 7 15.2
Lonicera utahensis 6 13.0
Menziesia ferruginea 5 10.9
Boykinia major 5 10.9
Rosa spp. 5 10.9
Amelanchier a l n i f o l i a 5 10.9
Thalictrum occidentale 5 10.9
Mertensia c i l i a t a 5 10.9
Acer glabrum 4 8.7
Rubus parv i f lorus 4 8.7
Sorbus scopulina 4 8.7
Melica sp ec tab i l i s 3 6.5
Osmorhiza ch i lens is 3 6.5
Symphoricarpos albus 3 6.5
Agastache u r t i c i f o l i a 3 6.5
Angelica arguta 3 6.5
Luzula h i tchcock ii 3 6.5
Athyrium f i l ix - fem ina 3 6.5
Sambucus cerulea 2 4.3
Ribes lacu s t re 2 4.3
Antennaria spp- 2 4.3
Polygonum phytolaccaefolium 2 4.3
Polemonium occidentale 2 4.3
Solidago m ul t irad ia ta 2 4.3
Gentiana calycosa 2 4.3
Galium tr if lo rum 2 4.3
Heracleum lanatum 2 4.3
Calamagrostis rubescens 2 4.3
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Smilacina s t e l l a t a 1 2.2
Epilobium angustifolturn 1 2.2
Oplopanax horridum 1 2.2
Potent i l i a  glandulosa 1 2.2
Aster in te g r i f o l iu s 1 2.2
Dodecatheon j e f f r e y i 1 2.2
Delphinium occidentale 1 2.2
Tril l ium  ovatum 1 2.2
Osmorhiza occidental is 1 2.2
Rhododendron albiflorum 1 2.2
M ite l la  s tau ropeta la 1 2.2
Clin tonia  u n i f lo ra 1 2.2
Streptopus amplexifolius 1 2.2
Abies las iocarp a  reproduction 4 8.7
Pseudotsuga menziesii  reproduction 1 2.2
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Appendix Table 31. Summary of percent vegetative cover in six Ecologi­
cal Landtypes of the Temperate Zone (231 plots).
Total Percent Percent
Vegetat i o n __________________________Vegetative Cover_________Vegetation
Xerophyllum tenax 2300 12.2
Carex spp. 1570 8.3
Carex scopulorum 1350 7.2
Calamagrostis canadensis 1070 5.7
Alnus sinuata 1045 5.6
Trace forbs 945 5.0
Senecio t r ia n g u la r is 860 4.6
Vaccinium globulare 740 3.9
Carex geyeri 46 5 2.5
Vaccinium occidentale 465 2.5
A^eratrum veride 450 2.4
S al is  spp. 450 2.4
Gramineae 440 2.3
Spiraea d ens i f lo ra 420 2.2
Carex r o s t r a t a 420 2.2
Vaccinium scoparium 375 2.0
Viola g lab e l la 310 1.7
Gentiana calycosa 265 1.4
Pteridium aquilinum 260 1.4
Amelanchier a ln i f o l i a 225 1.2
Erythronium grandiflorum 220 1.2
Ledum glandulosum 205 1.1
Polygonum phyt o i accaefolium 205 1.1
Kalmia microphylla 205 1.1
Montia co rd i fo l ia 205 1.1
Boykinia major 16 5 0.9
Menziesia ferruginea 165 0.9
Juncus spp. 155 0.8
Calamagrostis rubescens 150 0.8
Luzula h i tchcock ii 120 0.6
Mertensia c i l i a t a 120 0.6
Thalictrum occidentale 115 0.6
Acer glabrum 105 0.6
Carex in t e r io r 100 0.5
Dodecatheon j e f f r e y i 90 0.5
Valariana s i tchensis 90 0.5
Poa spp. 85 0.4
Lonicera utahensis 80 0.4
Osmorhiza occidental is 80 0.4







Bubus parv i f lorus 80 0.4
Ranunculus spp. 80 0.4
Phyllodoce empetriformis 75 0.4
Pedicularis  groenlandica 70 0.4
Carex mertensii 70 0.4
Sorbus scopulina 60 0.3
Melica sp e c ta b i l i s 60 0.3
Ranunculus populago 55 0.3
Rosa spp. 50 0.3
Achillea millefolium 50 0.3
Senecio spp. 50 0.3
Solidago m ul t irad ia ta 45 0.2
Potent i l l a  d iv e r s i f o l i a 45 0.2
Agastache u r t i c i f o l i a 45 0.2
Hedysarum occidentale 45 0.2
Osmorhiza ch i lens is 45 0.2
Pedicularis  bracteosa 40 0.2
Penstemon e l l i p t i c u s 30 0.2
Antennaria spp. 30 0.2
Ribes lacu s t re 30 0.2
Angelica arguta 25 0.1
C a s t i l l e j a  spp* 25 0.1
Claytonia lanceola ta 25 0.1
M ite l la  pentandra 20 0.1
Athyrium f i l ix - fem ina 20 0.1
Ranunculus eschscho l tz i i 20 0.1
Polemonium occidentale 20 0.1
Symphoricarpos albus 20 0.1
Epilobium angustifolium 20 0.1
Penstemon spp. 20 0.1
Antennaria microphylla 20 0.1
Heuchera cy l indr ica 15 0.1
Cirsium scariosum 15 0.1
Aquilegia flavescens 15 0.1
Sambucus cerulea 15 0.1
Phlox d i f fu sa 15 0.1
Spiraea b e tu l i f o l i a 15 0.1
Galium tr if lo rum 10 0.1
Heracleum lanatum 10 0.1
Anemone occidental is 10 0.1
Delphinium occidentale 10 0.1
Agropyron spicatum 10 0.1
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Appendix Table 31, (continued)
Total Percent Percent
Vegetat ion__________  Vegetat ive Cover_________Vegetation
Festuca idahoensis 10 0.1
Eriogonum flavum 10 0.1
Tof ie ld ia  g lu t inosa 10 0.1
Other species* 150 0.8
Abies las iocarpa  reproduction 75 0.4
Pinus contorta  reproduction 10 0.1
Total 18780 100.1
*Other species are p lan ts  tha t  occurred at the 5% level  in only 
1 p lo t  and represented 0.1% for  the Temperate Grass-Shrublands 
These p lan ts  appear in the summary occurrence table
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Appendix Table 32. Summary of percent occurrence of plant species in six
Ecological Landtypes of the Temperate Zone (231 plots)
Percent
V e geta t  ion________________________________Occurrence___________Occurrence
Trace forbs 141 61.0
Xerophyllum tenax 90 39.0
Carex spp. 82 35.5
Senecio t r ia n g u la r is 53 22.9
Calamagrostis canadensis 53 22.9
Carex geyeri 51 22 .1
'^accinium globulare 51 22.1
Gramineae 51 22.1
Spiraea d ens i f lo ra 41 17.7
Veratrum veride 41 17.7
Carex scopulorum 38 16.5
Vaccinium scoparium 37 16,0
Gentiana calycosa 31 13.4
Viola g lab e l la 29 12.6
Vaccinium occidentale 25 10.8
Ledum glandulosum 25 10.8
Erythronium grandiflorum 24 10.4
Polygonum phytolaccaefolium 23 10.0
Alnus s inua ta 22 9.5
Amelanchier a ln i f o l i a 20 8.7
Boykinia major 19 8.2
Mertensia c i l i a t a 17 7.4
Carex r o s t r a t a 16 6,9
Juncus spp. 15 6.5
Montia co rd i fo l ia 15 6.5
Thalictrum occidentale 15 6.5
S al ix spp • 15 6.5
Dodecatheon je f f r e y i 15 6.5
Calamagrostis rubescens 14 6.1
Lonicera utahensis 13 5.6
Osmorhiza occidental is 13 5.6
Valariana s i tchens is 13 5.6
P ed icu lar is  groenlandica 12 5.2
Pteridium aquilinum 12 5.2
Phyllodoce empetriformis 11 4.8
Ranunculus spp. 11 4.8
Luzula h i tchcock ii 10 4.3
Menziesia ferruginea 10 4.3
Rosa spp. 10 4.3
Kalmia microphylla 10 4.3
Solidago m ul t irad ia ta 9 3.9
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Ranunculus populago 9 3.9
Sorbus scopulina 9 3.9
Ped icu lar is  bracteosa 8 3.5
Hedysarum occidentale 8 3.5
Rubus parv i f lo rus 8 3.5
Acer glabrum 8 3.5
Achillea millefolium 8 3.5
Senecio spp. 7 3.0
P o te n t i l l a  d iv e r s i f o l i a 6 2.6
Antennaria spp. 6 2.6
Penstemon e l l i p t i c u s 5 2.2
Agastache u r t i c i f o l i a 5 2.2
Ribes lacus t re 5 2.2
Angelica arguta 5 2.2
Osmorhiza ch i lens is 5 2.2
Polemonium occidenta le 4 1.7
Symphoricarpos albus 4 1.7
Epilobium angustifolium 4 1.7
Claytonia lanceo la ta 4 1.7
Heuchera cy l indr ica 3 1.3
M ite l la  pentandra 3 1.3
Athyrium f i l ix - fem ina 3 1.3
Ranunculus eschscho l tz i i 3 1.3
Cirsium scariosum 3 1.3
Aquilegia flavescens 3 1.3
Sambucus cerulea 3 1.3
Melica sp e c ta b i l i s 3 1.3
C a s t i l l e j a  spp. 3 1.3
Penstemon spp. 3 1.3
Spiraea b e t u l i f o l i a 3 1.3
Antennaria microphylla 3 1.3
Galium tr i f lo rum 2 0.9
Heracleum lanatum 2 0.9
Delphinium occidentale 2 0.9
Festuca idahoensis 2 0.9
Eriogonum flavum 2 0.9
Poa spp. 2 0.9
T o f ie ld ia  g lu t inosa 2 0.9
Carex m ertensii 2 0.9
Carex in te r io r 2 0.9
Er iogonum pyrolifolium 1 0.4
Arenaria spp. 1 0.4
Solidago spp. 1 0.4






Smilacina s t e l l a t a
Tr i l l ium ovatum
Rhododendron albiflorum
M ite l la  s tauropeta la





Arnica l a t i f o l i a
Oplopanix horridum
P o te n t i l l a  glandulosa





Penstemon a lbe r t inus
Juniperus communis
Berberis repens
Lomatium tr i terna tum
Hieracium albertinum
Fragaria  v irg in ian a
Trifolium agrarium
Phlox d i f fu sa
Carex l e n t i c u l a r i s
Polygonum b is to r to id e s
Luzula p a rv i f lo ra
Abies las iocarpa  reproduction










































Alnus s inuata (Regel) Rydb.
BORAGINACEAE
Cryptantha spp.
Hackelia micrantha (Eastw.) J .L ,  Gentry
Mertensia c i l i a t a  (Torr .)  G. Don
CAMPANULACEAE
Campanula ro tu n d ifo l ia  L.
CAPRIFOLIACEAE
Linnaea borea l is  L.
Lonicera involucrata (Rich.) Banks
Sambucus cerulea  Raf.
Symphoricarpos albus (L.)  Blake
CARYOPHYLLACEAE
Arenaria c a p i l l a r i s  Poir .
A. congesta Nutt,
A. r o s s i i  R. Br.
Lychnis alba Mill.
Silene douglasii  Hook.
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CELASTRACEAE
Pachistima myrsin ites  (Pursh) Raf.
COMPOSITAE
Achillea millefolium L.
Agoseris glauca (Pursh) Raf.







A. c o rd i fo l ia  Hook.
A. l a t i f o l i a  Bong.
Artemisia ludoviciana Nutt.
Aster in te g r i f o l iu s  Nutt.
Balsamorhiza s a g i t t a t e  (Pursh) Nutt.
Chrysopsis v i l lo s a  (Pursh) Nutt.
Cirsium scariosum Nutt.
C. tweedyi (Rydb.) Petr .
Crepis atrabarba Heller
Erigeron ac r is  L.
E, compositus Pursh
E, peregrinus (Pursh) Greene
E. speciosus (L indl .)  DC.
Eriophyllum lanatum (Pursh) Forbes.
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COMPOSITAE (Cent.)




S. t r ia n g u la r is  Hook.
Solidago m ul t irad ia ta  Ait.
Solidago spp.
Taraxacum o f f ic in a le  Weber
CORNACEAE
Cornus canadensis L.





Arabis h o lb o e l l i i  Hornem.
A. l y a l l i i  Wats.
A. microphylla Nutt.
A. n u t t a l i i  Robins.
Draba apicula ta  Hitchc.
Thlaspl fend le r i  Gray
CUPRESSACEAE
Juniperus communis L.




C, i l l o t a  Bailey
C. in te r io r  Bailey
C. l e n t i c u l a r i s  Micbx.
C, mertensii  P rescott
Carex nigricans Retz.
C. nova Bailey
C. r o s i i  Boott






Shepherdia canadensis (L.)  Nutt,
ERICACEAE
Cassiope mertensiana (Bong.) G. Don
Chimaphila umbellata (L.)  Bart,
Kalmia microphylla (Hook.) Heller
Ledum glandulosum Nutt.
Menziesia ferruginea Smith.
Phyllodoce empetriformis (Sw.) D, Don
P. g lan du lif lo ra  (Hook.) Cov,
Pyrola a s a r i f o l i a  Michx.
P. secunda L,
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Agropyron spicatum (Pursh) Scribn. & Smith





F . ovina L,
Koeleria c r i s t a t a  Pers.
Melica spec tab i l i s  Scribn.
Oryzopsis exigua Thurb.
Poa spp.
Trisetum spicatum (L.) Richter
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GROSSULARIACEAE
Ribes cereum Dougl.









Juncus drummondii E. Meyer
J .  ens i f  o l ius  Wikst
J .  mertensianus Bong.
J .  parryi Engelm.
Juncus spp.
Luzula h i tchcocki i  Hamet—Ahti
L. p arv i f lo ra  (Ehrh.) Desv.
LABIATAE
Agastache u r t i c i f o l i a  (Benth.) Kuntze













Brodiaea douglasii  Wats.
Calochortus elegans Pursh
Clintonia  u n i f lo ra  (Schu lt . )  Kunth
Disporum trachycarpum (Wats.) Benth. & Hook.
Erythronium grandiflorum Pursh
Smilacina s t e l l a t a  (L.)  Desf.
Streptopus amplexifolius (L.) DC,
Tofie ld ia  g lu t inosa  (Michx.) Pers.
Trill ium ovatum Pursh
Veratrum v ir id e  Ait.






Calypso bulbosa (L.) Oakes.
Goodyera oblongifolia  Raf.
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ORCHIDACEAE (Cent.)
Habenaria d i l a t a t a  (Pursh) Hook.
PINACEAE
Abies grandis (Dougl.) Forbes
A. las iocarpa  (Hook.) Nutt.
Larix l y a l l i i  Pari .
Picea engelmannii Parry
Pinus a lb ic au l is  Engelm.
P. contorta  Dougl.
P. ponderosa Dougl.
Pseudotsuga menziesii (Mirbel) Franco
POLEMONIACEAE
C i l i a  aggregata (Pursh) Sprang.







Polygonum b is to r to id e s  Pursh
P. phytolaccaefolium Meisn.
POLYPODIACEAE
Athyrium f i l i x  -  femina (L.) Roth.
Cryptograma cr ispa  (L.) R. Br.
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POLYPODIACEAE (Cent.)
Polystichum lo n c h i t i s  (L.) Roth
Pteridium aquilinum (L.) Kuhn
Woodsia oregana D.C. Eat.
W. scopulina D.C, Eat.
PORTULACACEAE
Claytonia lanceo la ta  Pursh
Montia c o rd i fo l i a  (Wats.) Pax & Hoffm,
PRIMULACEAE
Dodecatheon j e f f r e y i  Van Houtte
D. pulchellum (Raf.)  M erri l l
RANUNCULACEAE
Aconitum columbianum Nutt.
Actaea rubra (A i t . )  Willd.
Anemone occidenta l is  Wats.
Aquilegia flavescens Wats.
Caltha leptosepala  DC.
Delphinium b ico lor  Nutt,
D. occidentale Wats.
Delphinium spp.
Ranunculus eschscho l tz i i  Schlecht.
R. populago Greene 
Ranunculus spp,
Thalictrum occidentale Gray
T ro l l iu s  laxus Sal isb ,
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ROSACEAE
Amelanchier a l n i f o l i a  Nutt.
Fragaria vesca L,
F. v irg in iana  Duch
Geum tr if lo rum  Purshesne
Luetkea pec t ina ta  (Pursh) Kuntze
P o te n t i l l a  d iv e r s i f o l i a  Lehm.
P. f ru t i co sa  L.
P. glandulosa Lindl.
Prunus v irg in iana  L.
Rosa gymnocarpa Nutt.
Rosa spp.
Rubus acau lis  Michx.
R. parv i f lorus  Nutt.
Sorbus scopulina Greene
Spiraea b e tu l i f o l i a  P a l l .
S. densi f lo ra  Nutt.
RUBIACEAE
Galium boreale L.
G. tr if lo rum  Michx.
SALICACEAE
Populus tremuloides Michx.
Sal ix  spp.
SAXIFRAGACEAE
Boykinia major Gray
Heuchera cy l ind r ica  Dougl.
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SAXIFRAGACEAE (Cont.)
M i t te l l a  breweri Gray
M. pentandra Hook.
M. s tauropeta la  Piper
Saxifraga arguta D. Don
S. b ronchia lis  L.
S. ferruginea Grab.
S. occidental is  Wats.
S, o p p o s i t i fo l ia  L,
Suksdorfia ranuncu l ifo l ia  (Hook.) Engl
T ia re l l a  t r i f o l i a t a  L.
SCROPHULARXACEAE
C a s t i l l e j a  spp.
C o ll in s ia  p a rv i f lo ra  Lindl.
Mimulus le w is i i  Pursh
Orthocarpus tenu ifo l iu s  (Pursh) Benth.
Pedicularis  bracteosa Benth.
P. contorta  Benth.
P. groenlandica Retz.
P. parryi  Gray
P. racemosa Dougl.
Penstemon a lber t inus  Greene
P. at tenuatus Dougl.
P. e l l i p t i c u s  Coult. & Fisch
P. flavescens Pennell
P. rydbergii  A. Nels
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SCROPHULARXACEAE (Cont.)
Veronica wormskjoldii Roem. & Schult
S ELAGINELLAC EAE




Lomatium c u s ic k i i  (Wats.) Coult. & Rose
L. dissectum (N utt .)  Math. & Const.
L. t r i te rnatum  (Pursh) Coult. & Rose
Osmorhiza c h i le n s is  H.& A.
O. occiden ta l is  (N utt .)  Torr.
VALERIANACEAE
Valeriana d io ica  L.




V. g lab e l la  Nutt.
V. o rbicula ta  Geyer
